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COMP UTER P ROGRAM FOR CA L CULAT ING SUPERSONIC FLOW 

ABOUT CIRCULAR, ELLIPTIC, AND BIELLIPTIC CONES 
BY THE METHOD OF LINES 

By E. B. Klunker, Jerry C. South, Jr., and Ruby M. Davis 
Langley Research Center 

SUMMARY 

This paper is a user's manual for a computer program which calculates the super- 
sonic flow about circular, elliptic, and bielliptic cones at incidence and elliptic cones at 
yaw by the method of lines. The program is automated to compute a case from a known 
or easily calculated solution by changing the parameters through a sequence of steps. It 
provides information including the shock shape, flow field, isentropic surface properties, 
entropy layer, and force coefficients. A description of the program operation, sample 
computations, and a FORTRAN IV listing are presented. 1 

INTRODUCTION 

In reference 1 the so-called method of lines was developed for obtaining numerical 
solutions of general conical flow problems, that is, those gas dynamic problems in which 
the fluid properties do not vary along rays emanating from a common point in the flow. 
The method was applied to circular and elliptic cones and to the compression side of 
conical delta wings with shock attached at the sharp leading edges. 

This paper describes a computer program which uses the method of reference 1 
and which is specially designed for circular- and elliptic-cone problems. The program 
provides information including the shock shape, flow field, isentropic surface properties, 
entropy layer, and force coefficients. A program for the delta-wing problems is 
described in reference 2. 

The present program has a built-in capability for three different, but related, cross 
sections: circular, elliptic, and "bielliptic." The bielliptic cross section is one com- 
posed of two ellipses with different axis ratios on the windward and leeward sides of the 
body. 

The mathematical method and coordinates are described very briefly, and the oper- 
ation of the program is described in detail. A listing of the computer program is given 
in appendix A together with a list of the subroutines and a flow chart. Appendix B pre- 
sents sample computations. 


METHOD OF LINES 


The flow equations are initially written in a body -oriented, orthogonal, conical 
coordinate system (r shown in sketch (a) where r is the distance along a conical 
ray, 77 is the angle measured from the body surface to the ray in a plane r = Constant, 
and r is a measure of the arc length along the intersection of the body surface with a 
sphere of radius r centered at the body apex. Specifically, r is determined by 
numerical integration on the unit sphere. The stream velocity vector lies in the 

YZ-plane of' symmetry, and the origin of the arc length t is taken in the windward 
plane of symmetry. All computations are made in the right half -plane. The integration 
of the system of equations is facilitated by a coordinate transformation which maps the 
region bounded by the shock and the body into a rectangular domain as shown in sketch (b). 
The transformed variables are 

C = i = !(t) 

's 

where 77 = V s (t) is the shock surface. Thus, £ = 0 on the body and £ = 1 on the 
shock. Also shown in sketch (b) is the cylindrical polar angle 1//; in the windward sym- 
metry plane 4/ - in the leeward symmetry plane 4/= For the elliptic cone at 

incidence the major axis lies in the XZ -plane and a is the angle of incidence, and for 
the elliptic cone at yaw the major axis lies in the YZ-plane and a is the angle of yaw. 


Y 



Sketch (a) 


2 


Shock-wave cross section 



Physical (t, n ) plane 

The |^-plane is divided by N 
taken in the windward plane of symmetry and the line I = N is in the leeward plane of 
symmetry. At each line the system of differential equations is reduced to a set of 
ordinary differential -difference equations by replacing the derivatives 3/8 £ by finite 
differences. The derivative of the Lagrange interpolation polynomial is used in this 
program with an equal number of lines on either side of the line at which 3/3 £ is com- 
puted; therefore, central differencing is obtained when the line spacing is equal. The 
system of equations is integrated simultaneously along each line I = 1, . . ., N. The 
differential equations along any line are coupled to those along the other lines through 
the finite -difference approximations for the cross derivatives 3/3 £. The equations are 
integrated by a fourth-order Runge-Kutta method. The accuracy of this method allows 
the use of relatively large integration steps. The integration step can generally be taken 
in increments of -0.1 from the shock to £ = 0.1 and in increments of -0.05 and -0.025 
thereafter except in calculations where resolution of the entropy layer is sought. 

t 

The initial values for the system of equations are determined from the shock rela- 
tions once the shock shape is specified, and the equations are integrated numerically 
from the shock to the body. An iterative process based on the Newton method is utilized 
to adjust the shock shape to satisfy the conditions of flow tangency on the body. Usually 
a very good estimate of the shock shape is required for a successful calculation. The 
exception is the circular cone at moderate incidence (relative to the cone semiapex 
angle); a tangent-cone approximation suffices for an initial estimate of the shock shape 
for this case. In order to obtain a good initial estimate of the shock shape for the 


Transformed (E;, £) plane 

Sketch (b) 

lines parallel to the £-axis; the line 1=1 is 


3 



elliptic cone provision is made to proceed by a series of steps from a simpler case or a 
known solution. The procedure is completely automated for incrementing any one of the 
five parameters: free-stream Mach number, cone angle, angle of incidence, axis ratio, 
or ratio of specific heats. 


PROGRAM OPERATION 

Considerable flexibility has been built into the computer program in order to obtain 
converged solutions in a wide variety of cases. The solutions in many instances are 
very sensitive to the shock shape; consequently, they must be developed in incremental 
steps from a simpler or known solution. Instabilities can arise in some cases, and a 
change in some of the parameters involved will sometimes yield converged solutions. 

A number of parameters can be adjusted which can affect the convergence and computing 
time. Some discussion of these parameters is given with general recommendations for 
their values. 


Incrementation of a Parameter 

A good estimate of the shock shape is required for successful convergence for all 
cases other than the circular cone at small relative incidence, < 0.5, where 6 0 is 

the cone semiapex angle in the YZ-plane of symmetry. The built-in approximate shock 
(NREAD = 0) is satisfactory only for starting the computation of circular or nearly cir- 
cular cones at small incidence. The elliptic-cone solutions and the circular -cone solu- 
tions at relatively large incidence can be constructed by changing the input parameters 
through a sequence of steps from a known or easily calculated solution, a new converged 
shock shape being obtained with each change of the input parameters! (T, a, 9, M m , y). 
An extrapolation routine is used to predict a new shock shape for the new input 
parameters. 

The converged values of r? . (where the subscript i is the line index) for the 

s,i 

initial value. of the parameter (PARAM) are used as the input values corresponding to a 
small variation (DPRAM1) of the input parameter. Thus, the input parameter is changed 
from its initial value (PARAM) to PARAM + DPRAM1. Typically, DPRAM1 is taken as 
0.05 or 0.1 of the initial value of PARAM. Once the converged solution for this value of 
the parameter is obtained, the T) . for a new value of the parameter, corresponding to 
the sum of the initial value of PARAM and DPRAM (where DPRAM is the regular 
increment), are computed by linear extrapolation. After three sets of converged tj ■ 

*The variables discussed in this section are further described in the section 
entitled "Input Description." 
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have been obtained corresponding to three values of the input parameter, a quadratic 
extrapolation is employed. The computations continue in increments of DPRAM up to the 
final value of PARAM (PARAMF) unless some difficulty is encountered which can cause 
the value of DPRAM to be halved. Some of these difficulties are discussed in the section 
entitled "Limitations." The computation is then restarted from the last converged value 
of PARAM once DPRAM has been halved. If DPRAM becomes less than DPRMIN the 
computation is terminated. 

A convenient method for computing an elliptic cone is to increment T 
(INCRMT = 1) with the value of 6 corresponding to the desired value for the elliptic 
cone. The computation for a circular cone would start with a= 0° and NREAD = 0. 
Typical values of the increments would be DPRAM 1 = -0.05 and DPRAM = -0.1 or -0.2. 
Once the computation has attained the final value of T, a second computation could be 
made for increasing angles of attack. In this computation the last converged rj . values 
corresponding to a= 0° would be read in (NREAD = 1 and NCNVRGB = 0). The 
incrementation would then be made on a ; thus, INCRMT = 2. Typical values of the 
a-increments might be DPRAM1 = 0.1 and DPRAM = 1.0 or 2.0. 

It is possible, through a simple modification of the program, to increment two (or 
more) parameters simultaneously by establishing a functional relation between them. 

This procedure is followed. in cases where only the final combination of values of param- 
eters is of interest. For example, to compute an elliptic-cone flow field with T = 0.6 
and < 2 = 4.0° one could take 

T = 1., ALPHAD = 0., NREAD = 0, INCRMT = 1, NCNVRGB = 0, 

PARAM = 1., PARAMF = .6, DPRAM1 = -.05, DPRAM = -.1 


and set 


ALPHAD = 4. *(1.-PARAM)/(1. -PARAMF) 
after card A1490 of the MAIN program. 

i 1 

Nonuniform Line Spacing 

Included in the program are several options for obtaining a nonuniform line 
spacing. One option allows the user to select three regions around the right half -body 
so that in each region the physical line spacing is constant (equal At) but can differ from 
the spacing in the other two regions. This option is called when NSPACE = 2 and is 
described in the section entitled "Input Description." 
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The other options are continuous transformations between the physical arc length r 
and the computational coordinate £. In these options the computations are carried out 
with equal increments A|, whereas the physical spacing A r is stretched in various 
regions according to the option triggered by KTRANSF and the slope control parameter 
SLOPE (see section "Input Description"). The basic transformation is the following 
cubic polynomial relating r to 

' T ' T o + («-«o)[ a+b ( { - { o) 2 ] 

where a is the slope control parameter dr/di; at i; = and has the FORTRAN 
name SLOPE and b and are constants which depend on the choice of a and t q . 
There are three options, described as follows: 

(1) KTRANSF = 1, identity transformation. This option gives r = £, that is, uniform 
line spacing in both the physical and computational planes (sketch (c)). With SLOPE = 1.0 
as input, the program automatically uses t q = % Q = b = 0. This option is the one which 
has been generally successful for most body shapes, as explained in reference 1. 



Sketch (c) 


(2) KTRANSF = 2, high or low density of lines at i^= 0°. In this transformation 
option, Tq is the value of t at if/ - 0°, that is, t n/ 2 - Then £ 0 and b are given 
by ‘ 


= 


3t, 


o 2a + 1 


b = 


1 - a 
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which eive — = 1.0 at both £=0 and 4 = 4 M . When a = SLOPE is less than or 
d4 ' 

greater than 1, the physical line spacing is more or less dense, respectively, near 
= 0° than it is near the symmetry planes. Sketch (d) illustrates the transformation 
when SLOPE < 1.0. The user may typically employ SLOPE < 1.0 when calculating the 
flow over an elliptic cone with T < 1.0 in order to place relatively more lines in the 
region of large curvature. For the same reasons, SLOPE >1.0 may be used for the 
elliptic cone with T > 1.0. Practical values of SLOPE range between 0.5 and 1.5. 



Sketch (d) 


(3) KTRANSF = 3, high or low density of lines at if/= 90°. In this option, the line 
spacing can be made more or less dense near the leeward symmetry plane, \j/ = 90°, by 
choosing a = SLOPE less than or greater than 1, respectively. The parameters of the 
cubic polynomial are 



rr 1 - 0 


(4 = o) 


b = 


a - 1 


34 


N 


where 




2 + a 
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This transformation is illustrated in sketch (e) for SLOPE < 1.0. 



Input Description 

The following list contains the program input variables, which are arranged 
according to order of presentation in the program. 


Input 

card 

1 


2 


FORTRAN 

variable 

STMACH 

GAMMA 

T 


THETAD 

ALPHAD 

N 


Description 

Free-stream Mach number, M^ 

Ratio of specific heats, y 

Semiaxis ratio of the elliptic cone, b/a, where b is 
the semiaxis of the elliptic body in the YZ -plane of 
symmetry (which contains the velocity vector, 
sketch (a)) and a is the semiaxis in the XZ -plane 
of symmetry 

The cone semiangle in the XZ symmetry plane, 6, 
degrees 

Angle of attack, a, degrees 

Number of lines. Line 1 is in the windward symmetry 
plane and line N is in the leeward symmetry plane. 
Must be an odd number to obtain force coefficients. 
Maximum allowed value is N = 20. 
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Input 

card 


2 


Description 
Body selection trigger 

M = 0 for zero-incidence circular -cone solution 
M = 2 for circular, elliptic, and bielliptic cones 

NREAD Trigger for reading in shock shape 

NREAD = 0 if the built-in approximate shock shape 
is to be used. This shock shape is satisfactory only 
for nearly circular cones at small incidence. 

NREAD = 1 when input shock shape is to be read in 


FORTRAN 

variable 


M 


NS PACE 


INCRMT 


IPRINT 


Line space trigger 

NSPACE = 1 for equal line spacing in the computa- 
tional plane (equal A£). The line spacing in the 
physical plane (At) can be made nonuniform by selec- 
tion of the parameters KTRANSF and SLOPE. 

NSPACE = 2 gives piecewise constant line spacing 
in three segments with NA lines in the first segment, 
(NB-NA) lines in the second segment, and (N-NB) lines 
in the third segment. Set KTRANSF = 1 and 
SLOPE = 1.0. This option is not recommended. See 
input card 8 for further description. 


Trigger denoting which parameter on car c* 
be incremented 


INCRMT = 1 
INCRMT = 2 
INCRMT = 3 
INCRMT = 4 
INCRMT = 5 


increment T 
increment ALPHAD 
increment THETAD 
increment STMACH 
increment GAMMA 


to 


Print trigger 

IPRINT = 1 full print including basic information for 
each trial shock shape, output heading, and zeta print 
blocks (flow -field data for each value of zeta) for 
intermediate and final computations 
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FORTRAN 

variable 


NCNVRGB 


KTRANSF 


Description 

I PRINT = 2 prints only ZETA - 0 block for all 
but the final (PARAMF) case in a series and full 
print for PARAMF 

Start selection trigger 

NCNVRGB = 0 t) s values are found from the built- 
in approximate shock shape (with NREAD = 0) or 
are read in (NREAD = 1). See input card 9. 

NCNVRGB = 1 one set of converged tj s values are 
read in which correspond to PARAM1. The program 
uses those ri s values to start the calculation for 
PARAM. 

NCNVRGB = 2 two sets of converged r\ values 
are read in which correspond to PARAM 1 and 
PARAM2. The program extrapolates these 77 

s 

values linearly to obtain 7? values to start the 
computation for PARAM. 

NCNVRGB = 3 three sets of converged n values 

b 

are read in which correspond to PARAM1, PARAM2, 
and PARAM3. The pregram extrapolates these 
quadratically to obtain 77 values to start the com- 
putations for PARAM. 

Continuous line spacing transformation trigger. (See 
section entitled "Nonuniform Line Spacing.") 

KTRANSF = 1 identity transformation in conjunction 
with SLOPE = 1 (see input card 4). Required for 
NSPACE = 2. The computational coordinate i; is 
equal to the arc length r. 

KTRANSF = 2 

If SLOPE < 1 the lines will be more dense in the 
region = 0°. 

If SLOPE > 1 the lines will be more dense in the 
windward and leeward symmetry planes. 


Input 

card 


FORTRAN 

variable 


Description 


-2 


NPLOT 


NPUNCH 


3 PARAM 


PARAMF 

DPRAM1 


DPRAM 


— KTRANSF = 3 

If SLOPE < 1 the lines will be more dense in the 
leeward symmetry plane. 

If SLOPE > 1 the lines will be more dense in the 
windward symmetry plane. 

Punched card output to be used for plotting. (See 
section on "Output." 

NPLOT = 0 no punched card output for plots 
NPLOT = 1 punched card output for plots 

Punched card output for rj s 
NPUNCH = 0 no punched card output of ri s values 
NPUNCH = 1 punched card output of 77 values 

b 

for each pivotal shock shape 

First value of STMACH, GAMMA, T, THETAD, or 
ALPHAD to be computed in a series, with the 
others held constant. (See definition of INCRMT.) 

Final value of PARAM to be computed 

First small increment used with NCNVRGB = 0 or 1 
to perturb the results obtained with PARAM. Pro- 
gram uses 77 s values converged for PARAM to 
start the computations for PARAM = PARAM + 
DPRAM1. Successful convergence for this new 
value of PARAM gives the information needed for 
linear extrapolation to the next value of PARAM 
which is the sum of the original value of PARAM 
and DPRAM. If NCNVRGB / 0 or 1, DPRAM1 is 
a dummy input. 

Incremental value of parameter used after first incre- 
ment DPRAM1. The magnitude of DPRAM must be 
greater than the magnitude of DPRAM1. 
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Input 

card 

3 


6 


FORTRAN 

variable 

DPRMIN 


SLOPE 


VTEST 


VTEST1 


M2E 


Description 

Minimum value allowed for DPRAM. If the program 
runs into trouble during a series of parameter incre- 
mentations, DPRAM is halved, possibly many times. 
DPRMIN prevents wasted machine time in hopeless 
cases. 

Continuous line spacing transformation parameter. 

(See section "Nonuniform Line Spacing.") 


SLOPE 

KTRANSF 

Denser lines at 

1.0 

1 


<1.0 

2 

o 

o 

II 

-s>- 

>1.0 

2 

if/ = -90° and +90 1 

<1.0 

3 

i//= +90° 

>1.0 

3 

o 

o 

05 

1 

II 


Accuracy criterion on maximum normal velocity com- 
ponent at cone surface. Usually 10~ 3 suffices for 
three figures in shock shape and pressure distribution. 

When the maximum magnitude of the normal velocity 
component on the surface VMAX lies between VTEST 
and VTEST1, a modified Newton method is incor- 
porated, where the old Jacobian matrix of influence 
coefficients is used (ref. 1). 

Trigger for bielliptic cone computation 

M2E = 0 for circular or elliptic cones 

M2E = 1 for bielliptic cone. It is necessary to set 
NSPACE = 1, KTRANSF = 1, and SLOPE = 1 for 
M2E = 1. 

-, where b is the semiaxis in the leeward YZ (vertical) 
plane of symmetry and a is the semiaxis in the 
XZ (horizontal) plane of symmetry. TU is the axis 
ratio for the upper half of the bielliptic cone, and T 
is the axis ratio for the lower half. This card is read 
in only for M2E = 1. 
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Input 

card 


FORTRAN 

variable 


Description 


8 This card is read in only when — NSPACE = 2. - 

NA Number of lines equally spaced in first segment; 

must be an odd number to obtain force coeffi- 
cients (sketch (f)) 

NB Line number at end of second segment; must be 

an odd number to obtain force coefficients 
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ANA 

BNB 


XI (NA) 
XI(N)/2 

XI (NB) 
XI(N)/2 


XI (N) 



XI is arc length along contour. 


Sketch (f) 

This card is read in only if NREAD = 1 and NCNVRGB = 6. 


ETAS(I) -(I = 1, . . N) Values of rj which are used to start the com- 

putations for PARAM. See input card 2 
description for NCNVRGB = 0. 


The use of previously converged results for starting a series of related computa- 
tions provides an economical method of using the program. Input cards 10 to 18 are used 
for this purpose: input cards 10 and 11 are used when one converged case is read in 
(NCNVRGB = 1); input cards 12 to 14 are used with two converged cases (NCNVRGB = 2), 
and input cards 15 to 18 are used with three converged cases (NCNVRGB = 3). Thus, if 
one had previously converged elliptic-cone cases for T = 0.8, 0.7, and 0.6, one could use 
those three sets of rj s values with NCNVRGB = 3 to predict the starting shock shape 
for some other value of T, say 0.5. Hence the input would include INCRMT = 1, 

PARAM = 0.5, PARAM 1 = 0.8, PARAM2 = 0.7, and PARAM 3 = 0.6. 
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Input 

card 

FORTRAN 

variable 


Description 

10 


This card and input card 11 are read in only if NCNVRGB = 1. 
See input card 2 description for NCNVRGB = 1. 


PARAM1 


Value of PARAM corresponding to ETAS 1(1) 

11 

ETAS1(I) 

a = i, . . ., n) 

Values of rj s corresponding to PARAMl 

12 


This card and input cards 13 and 14 are read in when 
NCNVRGB = 2. See input card 2 description for 
NCNVRGB = 2. 


PARAMl 


Value of PARAM corresponding to ETAS 1(1) 


PARAM2 


Value of PARAM corresponding to ETAS2(I) 

13 

ETAS 1(1) 

a = 1, . • N) 

Values of 77 corresponding to PARAMl 

b 

14 

ETAS2(I) 

55 

H 

II 

Values of 77 corresponding to PARAM2 
s 

15 


This card and input cards 16, 17, and 18 are read in only 
when NCNVRGB = 3. See input card 2 description for 
NCNVRGB = 3. 


PARAMl 


Value of PARAM corresponding to ETAS 1(1) 


PARAM2 


Value of PARAM corresponding to ETAS2(I) 


P ARAM 3 


Value of PARAM corresponding to ETAS3(I) 

16 

ETAS 1(1) 

(1=1, . ., N) 

Values of 77 corresponding to PARAMl 
s 

17 

ETAS2(I) 

(1=1 N) 

Values of 77 corresponding to PARAM2 

b 

18 

ETAS3(I) 

(1=1, . ., N) 

Values of 77 . corresponding to PARAM3 

b 


Output 

Among the first items printed are some of the input parameters (see section 
entitled "Input Description") and, in addition, some preliminary computed quantities and 
control parameters (described in the sections entitled "Auxiliary Definitions” and 
"Secondary Parameters") which are not input data but which can be readily changed 
within the program. Two sample computations are presented in appendix B. 
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Each pivotal (trial) shock shape and the resulting normal velocity components at 
the cone surface are printed out regardless of the print option. (The N-variations of the 
pivotal shock shape are not printed.) The_following-information is printed: -ETAS (I), 
ETASP(I), CP(I) at shock, CP(I) at body, and V(I) at body for I = 1, . . ., N from left to 
right. (CP is pressure coefficient and V is normal velocity component.) After the 
print of V(I) at the body, the quantities KCOUNT, VMAX, EPSIG, SPACER, VMXTEST, 
and DETERM are printed followed by DETA(I). 

If IPRINT = 1 and a case has been converged (i.e., VMAX < VTEST), the full 
results are printed, starting on a new page, with much of the preliminary information 
repeated in an orderly fashion. This allows the printing for the preliminary iterations to 
be separated and discarded if desired. If IPRINT = 2, only the final converged case in a 
series is printed in full. For an explanation of full print, see sections "Summary Print 
Block" and "ZETA Print Blocks." 

The arc length TAU(I) and the transformed coordinate XI(I) are printed between the 
summary print block and the zeta print blocks together with the body coordinates XO(I), 
YO(I) and the shock quantities ETAS(I) and ETASP(I). 

Windward- and leeward-line zeta limits .- Following the ZETA = 0 print block 
are the limiting values of certain flow properties which are dependent upon the direction 
of approach to the nodal -point singularity as described in reference 1. For the elliptic 
cone with T < 1, a nodal point lies on the surface in both the windward and leeward sym- 
metry planes. The values printed in the ZETA = 0 print block are the limits obtained 
by approaching the symmetry planes along the surface. The limits corresponding to an 
approach in the symmetry plane are tabulated under the headings "WINDWARD LINE 
ZETA LIMIT" and "LEEWARD LINE ZETA LIMIT." For the circular cone and the 
elliptic cone with T > 1, the windward stagnation point is a saddle point and all variables 
are continuous there, hence the values printed in WINDWARD LINE ZETA LIMIT and the 
ZETA = 0 print block are the same. For the elliptic cone with T > 1, a saddle point or 
a nodal point may lie on the surface in the leeward symmetry plane, depending upon the 
geometry and flow conditions. (The entropy function SBAR is printed under the heading 
labeled "S.") 

Force coefficients .- After the windward-line and leeward-line zeta limits, the aero- 
dynamic force and moment coefficients are printed as well as the center-of -pressure 
location. The quantities printed are coefficients of axial force (CZ), normal force (CY), 
drag (CD), lift (CL), moment about X-axis (CM), and the coordinates of the center of pres- 
sure (YBAR and ZBAR). The reference area for the force and moment coefficients is 
the base area. 
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Plots.- The program has a plot option trigger, NPLOT, which can be used to obtain 
punched card output for use in another program which, in turn, rearranges the cards in 
an order suitable for plotting cross-flow streamlines and the cross sections of the body 
and shock, as well as surface and shock pressure coefficients and surface quantities U, 

W, RHO, and CROSSM as functions of p. This second program is not included, however, 
because each different computer system has its own variations in plotting routines and 
requirements. It is hoped that the user can adapt the punched card output for these plots 
to his specific requirements. 

Appropriate labels for the cards are punched at cards A16QQ and A1610, and the 
body coordinates, polar angle p, and surface quantities are punched at cards A6020 to 
A6100 of MAIN program. The quantity NZETA punched at card A6020 in the MAIN pro- 
gram (computed at card L760 in subroutine PRINT) is a counter of the number of inte- 
gration steps from the shock which is used in the plotting program. In subroutine PRINT, 
the polar angle and shock pressure coefficient are punched at cards L550 and L560. The 
coordinates of the shock and cross-flow streamlines are punched at cards L810 and L820. 


Auxiliary Definitions 

Several quantities appear in the printout of the preliminary iterations; some of 
these quantities can be useful in evaluating the sequence of iterations. Those quantities 
which have not been defined elsewhere are defined as follows: 


FORTRAN 

variable 


Description 


AAST 


Ratio of critical speed to free -stream speed 


DETA 

DETERM 


EPSIGMX 


EPSIGOM 


The correction applied to each value of rj g , A t] 

The determinant of the Jacobian, or influence coefficient, matrix. 
(This matrix is normalized so that the sum of squares of the 
elements of each row is 1.) 

Maximum value allowed for EPSIG. This parameter has been used 
at times with EPSIG (see section "Secondary Parameters") com- 
puted within the program as some fraction of VMAX. This pro- 
cedure is not recommended. Set in card A2080 of MAIN program. 

Parameter for controlling step size during the numerical integration 
of the body geometry. Used in cards C540 and C550 in subroutine 
RUNKUT and set in card A580 in the MAIN program. 


16 



FORTRAN 

variable 

EPSIVAR 

ETASP 

INTO NT 

KCOUNT 

NCYCLE 


PTINF 

RANGLE 

VMAX 

VMXTEST 


Description 

Perturbation parameter: Changes 7) s ~ to (1 + E PSIVAR)r/ s for” 
each perturbation integration. Set in card A2090 of MAIN program 
and used in cards A8280, A8350, and A8370 of MAIN program. 

Derivative of the quantity rj with respect to the arc length r, 
dr? s / dT 

Number of integration steps used to determine £(N)/2 in body 
geometry computation 

Total number of pivotal and variational integrations (see NCYCLE) 

Number of iteration cycles. The first cycle always consists of one 
pivotal (trial) and N variational integrations to generate the 
Jacobian matrix. Subsequent cycles may or may not include the 
N perturbation integrations. No perturbation runs are made 
when VMAX < VTEST1 (modified Newton computation) and the 
old Jacobian matrix is used to obtain the corrections Arj; in this 
case a cycle is one integration. When VMAX > VTEST1 one 
cycle consists of the pivotal integration and the N perturbation 
integrations required to generate a new Jacobian matrix. 

Free-stream total pressure referenced to product of free-stream 
density and square of free-stream velocity 

Relative angle of incidence, aj 0 Q , where 0 Q is the cone semiapex 
angle in the vertical (YZ) plane of symmetry 

Maximum magnitude of normal velocity component on body surface 

Velocity test parameter, computed in cards A2600 and A2610 of the 
MAIN program and used in card A7860. If VMAX > VMXTEST 
occurs during a parametric incrementation series, the increment 
is automatically halved. VMXTEST is computed as 0.5 of the 
minimum magnitude of the velocity component normal to the shock 
wave. This factor can be altered in card A2590 of the MAIN pro- 
gram as required. 
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FORTRAN 

variable 


Description 


XI Computational coordinate, £. The computational coordinate is 

related to the physical arc -length coordinate r through the 
function £ = £(r). The function can be chosen to alter the line 
spacing in the arc -length variable r. See KTRANSF and SLOPE 
in section entitled "Input Description." 

Secondary Parameters 

A number of parameters have been built into the program which control various 
computations. Those related to the size of the integration steps are as follows: 

Description 

Control parameter for triggering the extrapolation to the 
surface. When the G-function in the denominator of the 
equations for the zeta derivatives becomes smaller than 
EPSIG, the program extrapolates to obtain values of the 
normal velocity component at the surface. Used in 
cards J920 and J940 of subroutine EQNS and set in 
card A2060 of the MAIN program. Normal value is 10 " 3 . 
This parameter must be reduced in value when small 
integration steps are used near the body. 

EPSINT, DSMAX, DSMIN Parameters used when integration step size is automatically 

varied. This option is not recommended. The program 
uses a preselected step variation by setting DSMIN= 
DSMAX at card K350 of subroutine RUNKUT2. The value 
of EPSINT is set in card A2100 of MAIN program and is 
used in cards K1300 and K1430 of subroutine RUNKUT2. 

SPACER Sets the minimum distance between points to be used in the 

formula for extrapolation to body surface. Used in 
card K530 of subroutine RUNKUT2 and set in card A2070 
of MAIN program. Recommended value is 
SPACER=EPSIG. 


FORTRAN 

variable 


EPSIG 
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Summary Print Block 


The notation used in the summary print block is as follows: 


FORTRAN 

variable 

Symbol 

Description 

I 


Line number 

PSID 


Arc tan ^y 0 / x 0 ^> degrees 

PSISD 


Arc tan ^y s / x s ^> degrees 

XO, YO 

v 0 

Cartesian coordinates of body in plane Z = 1 

XOBAR, YOBAR 

Vo 

Cartesian coordinates of body referenced to 



x o,max 

XS, YS 

Vs 

Cartesian coordinates of shock in plane Z = 1 

XSBAR, YSBAR 

Vs 

Cartesian coordinates of shock referenced to 



x o,max 

ETAS 

Vs 

Value of 77 at shock, radians (see section on 
"Zeta Print Blocks" for description of 77) 

BE TAD 

0 

Angle between free-stream velocity vector and 
tangent plane to shock, degrees 

XI 

1 

Computational coordinate (see section on 
"Auxiliary Definitions") 

CPSHOCK 


Pressure coefficient at shock wave 

CPBODY 


Pressure coefficient at body surface 


FORTRAN 

variable 


Zeta Print Blocks 

The notation used in the zeta print blocks is as follows: 

Description 


ZETA 


Independent variable, 77/77 g ; £ = 1 at shock and £ = 0 on body 
surface. 
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FORTRAN 

variable 

P 

P/ROASTSQ 

P/PTINF 

P/PINF 

RHO 

u,v,w 

uc,vc,wc 

vcc,wcc 

VX,VY,VZ 

PSINOR 

THETNOR 
XBAR, YBAR 

XBHLD, YBHLD 

ETA 

G 


Description 

Pressure p referenced to product of free-stream density 
and square of free-stream velocity 

Pressure referenced to product of free-stream density and 
square of critical speed 

Pressure referenced to free-stream total pressure 

Pressure referenced to free-stream pressure 

Density p referenced to free-stream density 

u-, v-, w-components of velocity in r-, 77-, r-directions, 
respectively, referenced to critical speed 

Quasi -cylindrical velocity components in Z -direction, and 
directions normal and tangential to body contour in plane 
Z = 1 , respectively, referenced to critical speed 

Circular cylindrical velocity components normal and tangential 
to a circle in plane Z = 1 , referenced to critical speed. 

UCC is same as UC. 

Cartesian velocity components, referenced to critical speed 

Arc tan (VX/VZ), degrees 

Arc cos VY/\/(VX) 2 + (VY) 2 + (VZ) 2 , degrees 

Cartesian coordinates referenced to x 

o,max 

Cartesian coordinates of cross-flow streamline (isentrope) 
that intersects the shock at line I, referenced to x Q max 

Angle measured in a plane normal to the body from a ray on 
surface to ray in field, 77, radians 

Function that appears as a factor in the denominator of most 
of the equations for the ^-derivatives and which vanishes at 
the body (g in ref. 1, p. 12) 
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FORTRAN 

variable 


Description 


DEQNS 

Function which-is a factor in-the denominator-of-the - 

equations for the ^-derivatives (D in ref. 1, p. 13). 

It vanishes when a line £ = Constant becomes tangent 
to a conical characteristic. This tangency can occur 
only when regions of supersonic cross flow 
(CROSSM g 1) appear. 

AM 

./tj 2 y2 y,2 

Local Mach number, , where a is the 

a 

speed of sound. 

CROSSM 

\l 

Cross-flow Mach number, — — 

a 

SBAR 

Entropy function, S = log[(P/PINF)p^j 

POROGAM 

P/p y 

PT/PTINF 

Ratio of total pressure to free-stream total pressure 

PT 

Total pressure referenced to product of free-stream 
density and square of free-stream velocity 

BERNOUL 

Error in Bernoulli equation, 


DPDZ, DUDZ, DVDZ, 
DWDZ, DSBDZ 

PP, UP, VP, 

WP, SBARP 


1 .(^2LP + . u 2 + v 2 + w 2')/l±l 
\r - 1 P II y - 1 

dp du dv dw as, respectively 

dC’ d? d? d? dC 

O v-. D|. 

Finite -difference approximations for — , 

3w 8S ,. i 

g gp respectively 


Accuracy Control Parameters 

The accuracy of the computations improves with increasing number of lines N and 
with increasing number of points NP in the cross -derivative approximation formula 
only within certain limitations. Instabilities arise for computations at low free-stream 
Mach numbers or for very flat (small T) elliptic cones, and the instabilities are 
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accentuated for the larger values of N. The integration step size, particularly near 
the body surface, can also influence the accuracy of the final results. Recommended 
values for computations to engineering accuracy (three to four figures) are given for 
the principal parameters. 


FORTRAN 

variable 


DS 


Description 

Integration step size from shock to body. Set in cards K420, K430, 
K440, and K450 of subroutine RUNKUT2. Recommended values 
are 

DS = -0.1 for 0.1 < ZETA ^ 1.0 
DS = -0.05 for 0.05 < ZETA g 0.1 
DS = -0.025 for 0.025 < ZETA ^ 0.05 
DS = -0.0125 for 0 < ZETA ^ 0.025 


N Number of lines 

For circular cones at small incidence (RANGLE < 0.5) or elliptic 
cones of moderate axis ratio (1. £ T £ 0.7) and small incidence, 
N= Stoll. 

For circular cones at large incidence (RANGLE £ 0.5) and elliptic 
cones at any incidence, N = 13 to 19. 


NP Number of points used in computation of cross derivatives. Set in 

card A620 in MAIN program. 

NP = 3 for computations where computing time is a prime 
consideration 

NP = 5 for most computations. Larger values increase the 
computing time substantially with little change in the overall 
results. The accuracy with NP = 5 is noticeably better than 
with NP = 3. 


VTEST Convergence criterion on the maximum normal velocity component 

at the body surface 

VTEST = 10"3 to 10"4 for most cases 

VTEST = 5 x 10“3 for relatively flat elliptic cones (T £ 0.25) 
where convergence is difficult 
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FORTRAN 

variable 


Description 


VTEST-1 EarameterTor selection of regular-or modified Newton-method. 

The modified Newton method is used after all the normal velocity 
components on the body are less than VTEST1 

VTEST1 = 0.01 to 0.05 for most cases 

VTEST1 = 0.001 for relatively flat (T g 0.25) elliptic cones 

The quantity DPRAM, which is the increment in the parameter being varied in the 
computations, can have a significant influence on the overall computing time. Values of 
this parameter can only be established on the basis of experience. For example, if the 
incrementation parameter is the angle of attack, DPRAM = 2.5 may suffice for circular 
cones at Mach numbers larger than 3, whereas the value of DPRAM required for an 
elliptic cone may be considerably smaller. The automatic incrementation routine has a 
built-in provision for reducing the size of the increment as required. See section on 
"Incrementation of a Parameter." 

Entropy-Layer Computations 

The values of some of the parameters must be changed in order for computations 
to be carried into the entropy layer. These computations have to be carried out in a 
sequence of steps by using the converged shock shape from one sequence as the input 
values for the next sequence of computations. The magnitudes of the quantities VTEST, 
EPSIG, SPACER, and DS must be reduced in stages. Setting SPACER=EPSIG is recom- 
mended for all computations. One satisfactory procedure has made use of a systematic 
step-size reduction (for example, a halving mode for DS) for values of ZETA less than 0.1 
with EPSIG = 10.*VTEST. The quantity VTEST was then reduced in a sequence of com- 
putations, the first with VTEST = 10-4, the second with VTEST = 10-6, and so forth. 

The computation was continued in stages until VTEST was 10-10. 

Limitations 

The computations may become very sensitive to the accuracy of the shock descrip- 
tion, or fail completely, for the following conditions: 

(1) Angle of attack equal to or greater than the body apex half-angle in the vertical 
(YZ) plane of symmetry. Three factors contribute to the difficulty in obtaining a solution: 
(a) the shock wave on the leeward side approaches tangency with the free- stream Mach 
cone which is a singularity of the equations, (b) the cross flow becomes locally supersonic 
which signals the onset of embedded shock waves, and (c) the computed pressures in the 
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flow field or on the body become very small. The computations can often be continued to 
larger angles of attack by reducing the number of lines. Use can also be made of the 
option of altering the body shape on the leeward side to avoid some of the computational 
difficulties for cases where the flow on the windward side is of primary interest. For 
this option set M2E = 1 and TU > T in the input. See section "Input Description." 

(2) Very flat elliptic cone. The pressure gradients in the cross-flow direction 
became large as the axis ratio T becomes small, thus dictating a relatively large num- 
ber of lines to construct the solution to good accuracy. However, instabilities arise for 
a large number of lines (ref. 1) and it becomes necessary to use fewer lines than would 
otherwise be desirable. Some roughness in the computed results will generally be evident 
when T £ j but this is dependent on the angle of attack. Computations for' smaller T 

can be made for small angles of attack but the results will be more irregular. The max- 
imum number of lines recommended is N = 19. 

(3) Low Mach number. The computations become very sensitive to the accuracy of 
the shock shape at the low supersonic Mach numbers. If difficulty is encountered for 
M^ < 2, say, the solution can sometimes be obtained by reducing the number of lines. In 
general, the method fails for slender cones at low supersonic Mach numbers, a condition 
which produces a weak shock. 


Special System Features 

The program is written in FORTRAN IV for the Control Data 6000 series computer 
system. Some changes may be required for other systems. The word length of this com- 
puter is 60 bits, so double precision should be used on systems with 32- or 36-bit word 
lengths. Some seven -character variable names have been used in the program which 
may not be acceptable to other systems. At card A1330 a test is made on the input values 
of T and a. If they are exactly 1.0 and 0., respectively, the zero-incidence circular- 
cone solution (using only one line) is triggered. Some computers may not store an exact 
1,0 or 0., even though they are inputs, hence an appropriate test would need to be substi- 
tuted. The program requires a field length of 70 Kg to compile and execute on the 
CDC 6000 series computer system at Langley Research Center. 

Langley Research Center, 

National Aeronautics and Space Administration, 

Hampton, Va., December 30, 1971. 
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APPENDIX A 


' PROGRAM LISTING, LIST OF SUBROUTINES, AND FLOW CHART 

The computational program listing is given in this appendix together with a list of 
the subroutines and a flow chart. 


Program Listing 

The computational program listing is as follows: 


progpam mainc input .Output .tapes* input .punch) a 10 

A 20 

CONICAL. FLOW ABOUT FL*-|OTIC CONES «Y THF METHOD OF LINES WITH A 30 

INCREMENTATION OF A PARAMETER A 40 

A SO 

COMMON F(3 ) ,DF (3 ) «FC <3 1 .OFC ( 3). AB1 (3 I <AB2 (3) • AB3 (3) « AB4 (3 ) A 60 

COMMON FUN<20.6).OFUN<20«6) .FUNC I 20 « 6 I • OFUNC ( 20 • 6 > *61 (20.6 > <62(20* A 70 
16) .fl3(20.6).R4(2O.6) A 80 

COMMON SBA»(20|.DSBOZ(20).SBARP(20>.0SBl (20 ) . DSB2 ( 20 I .0583(20 > . OSB A 90 
I 4 (20 t .XI (20) .XO (PC') . Y0(20 J • A I (20) . A2(20 )• A3 120 > • A4 (2o ) • A5 (20 ) .A6(2 A I 00 
20 ) « A7 (20 ) . A0(2O ). AKBf20) .G*(20 1 • Gy ( 20 ) «GXX (29 > .GYY(20 ) *GXY(20>.ETA A lie 
3(20) .ETAS (20) .ET ASP ( ?0 I .RFT A0(20 ) . RhO ( 20 ) .R (20 ) .P( 20 > .U( 20 ) . V * 20 ) » A 120 
4W(20 ) .PP(20) .\|P(20| . vP(20 ) .WPI20) .XS(20 > . YS(20 > ,OUDZ I 20 > . DPQZ (20 > . A | 30 
SDVDZ (20).DWDZ(?O) .AM(20) .5(20) .ZETAI (20 > . ZETA2I20 ) .2ET A3(20l .ZETA4 A 140 
6 1 20). ou I (20) .OU2I20) .DU3IZ0) .OU4 (201 *DWI (20 ) .OW2 (20 > .043(20 I .0W4 (2 A 150 
70).0vt (20).nV2(20).Ov3(20).DV«(20).G(2n).PslO(20>.OP| ( 20 ) .OP2 (20 I . A 160 
HDP3 ( ?0 ) . DPA ( 20 ) . DEONS ( 20 ) • CROSSM ( 20 ) . POROG AM ( 20 ) . O ( 20 > .OP (20 I .PS I S A 170 
90(20 l.BERNOUL (20) .XSPARI20 ) . VSdAW ( 20 ) .WHO I SEN ( 20 > .Ul SEN { 20 > A 180 

COMMON XOBA«(20).YOBARl2O).XBAR(2OI.YBAR(2O).TAU(2O).G2B(?0).0POZE A 190 
IX (2" I A 200 

COMMON KTRANSP .SLOP* A 2|0 

COMMON AAST.Bl I .B12.MI3.B21 .B22.d23.NSPACE.PI .M.N.LI .T.THETAR.GAMM A 220 

l A. 0X1 .CONI .C0N2.STMACH.AB. A | I.AI2.AI3.A21 .A22. A23. A31 .A32.A33 . ALPH A 230 
2AR.N) .NOEeoG.H.HK .SIr.M A .RAO.NF.NL INES.EPSIG. NPR I NT .SPACER. N£x TRAP. A 240 
3FPSlr.0M,rpsiNT «DF0.X|N1 .SIGNPl A 260 

COMMON /RLOCKN/ OMOXl.wPl .wP2.wP3.VP4 A 260 

COMMON /FRROR/ ERlt2).ERR(12>.eL<(l2) A 270 

COMMON VCC(20).WC(‘(2O).CPSHOC<(20).CP(2O).«.BARHL0(2f>).XBHLn(20) • VB A 280 

I MLO ( 20 ) .UC ( 20 ) . VC ( 20 ) . WC ( 20 ) • VX ( 20 ) . VY ( 20 I . THE TNOW ( 20 > .PS I NOW ( 20 ) . A 290 
2POPT | (20) .PTOPT | (20 > .PT(20 1 .P0ASTS0(2C ) . POP I NF (20 I .CPHOOV(2Q) A 300 

01MFNSI0N OhOlD ( 20 « ?n ) A 310 

COMMON /BLOCK 1 / ISTL .NCVCLF .NCOUNT. ISIGN A 320 

COMMON /BLOC.X2/ NA.NO.ANA.HNh.M2E.TU A 330 

Common 2BL0CX6/ NFC.P A 340 

A 360 

COMMON BLOCK | NEEDC-O IN MP.LGRANGE • TER I V2 A 360 

COMMON BLOCK2 N^EOC-O IN «2.3G A 370 


AASTcSQRT ( (GAMMA-1 . (/(GAMMA. | . ) + 2./( (GAMMA-.) . )*STMACH»*2 ) ) A B20 

A AST 60 = A AST 4*2 A B30 

READ (6.135) N.M.NREAD.NSPACE. INCRMT. (PRINT. NCNVRGB.KTRANSF.NPLOT. A 040 
INPUNCH A 650 

READ (5.134) PARAM . P flW AMF , OPRAM I . DPRAM . OPRM I N A 060 

READ (5.134) SLOPE A 670 

READ (5.134) VTEST.VYEST1 A 080 

A 890 

IF M2E * 0 USE REGULAR M«Z SOLUTION A 900 

IF M2E* I USE M*2 BODY WITH TWO ELLIPSES A 910 

WHFN M2E*I. NSPACF MUST EQUAL ONE. K TRANSF * 1 . SLOPE * l A 920 

A 930 

RF AD (5.135) M2E A 940 

IF (M2E.EO.I) READ (M.I34) TU A 950 

*C0O')NT=0 A 960 

NL I NFP | ®N* 1 A 970 

NA • | A 900 

ANA-n. A 990 

N6 ■ 1 ' A | OOO 

BNB*n. AIOIO 

NMt«N-1 A 1020 

NPI«N*1 A I 030 

IF (NSPACE.EO.2 > READ (5.144) N4 .N6. ANA .BNR A 1 040 

NCNVRG«NCNVRGB A l 050 

PRINT 137. N.M.NREAO.NSPACE.NP.NCNVRG A 1 060. 

PRINT 145. NA.ANA.NB.BNB A1070 

PRINT 156. VTC-ST . VTF«T 1 A I 080 

PRINT 160. SLOPE. KTRANSF A 1090 

IF (M2E.EO.OI PRINT 100. w2E A 1 1 00 

IF (M2E.E0.1 ) PRINT | 79. M2F.TU AUJO 

IF (nCNVRG.EO.O.AND.nREAO.EO.O > GO TO 8 A 1 1 20 

IF (nCNVRG.EO.O.ANO.nREAO.EO.1 > GO TO 3 A I 1 30 

IF (NCNVRG.EO. I ) GO TO 4 A I 1 40 

IF (nCNVRG.EO.2 > GO TO 6 ' A 1 1 50 

IF (UCNVOG.FO.3) GO TO 7 A 1 I 60 

‘3 READ (5.152) (FT AS ( I ) . I * | ,N > A I I 70 

GO TO 8 A 1| 00 

4 READ (6,134) PARA M 1 A I 1 90 

READ (6.152) (ETASI ( I) . I ■! »N) _ A I 200 

no 6 I = I .N A 12| 0 

6 FTAS( I )*FTASl ( I ) A I 220 

GO TO 8 A I 230 

6 READ (6.(34) PARAM1 .OARAM2 AI240 

READ (5.162) (ETASI ( t >. I>t >N) A I 250 


DATA (EH( I ). J«l . 1 2 I/7HER 1 .3HtR2.3HER3.3HER 
1 B. 3HB-R9 .4HER I 0 . 4 H r R 1 l .4 HEP 1 2/ 

DA TA (ERR ( I ) . 1 * I . 1 2 >/4HERRI , OHfRR2.4MEWR3 . 
I RR7 . 4HFRRR . 4 HFRRQ • 6Mr BB | 0 • 6 m£WW 1 1 . 6HEWR I 2/ 
DATA (BLK (11.1*1.12) /4HHLK 1 . 4HoL<2 . 4HBLK 3 . 
lLK7.4HBLX8.4HBLK0.6HnL5 I 0 .f>HBL< 1 I .6MRL6I2/ 
DIMENSION ETAS0<2 : >« VO ( 20 1 . 0(20.20), R(p 
101. xREAL(ZO). VR£AL(20). X(20). Y|?m. F T 
23(20). F | ( 20 ) • F|4|?*l. OF I DU (20 .20 > • IDAT 
FOimualencc- ( n . n* i pi • i 
CALL DATTIM (IOATF) 

PRINT 139. JOATE 


PR I f 


30 

39. IOATF 


4. 3HEW5, 3hFR6.3hEH7.3hEW 

4HEWR4.4HEBR5.4HEHB6.4mE 

4HBLK4 .4HBLK5. 4HHLK6. 4 MB 

3.1).* IP IVOT (20). 0ETAC2 
AS 11 20). ETA52 ( 20 ) • E IAS 


PAD*« 7 .? 0 k 77 Ob| 

P|*?« I 4 16926636 
fPS | COM * .HOI 
PGAM-1 .0 

nap>i >g*i 
I c TL * I 

NO =4 
NPH| T.SNP 


3B0 
390 
400 
4 | 0 
420 
430 

460 

460 

470 

4 90 
SnO 
510 
520 
530 
54 0 
5^0 
660 
570 
5B0 
590 
60 H 
61 0 
620 
6.30 
64 0 


A 660 . 

M»0 - ZERO- INCIDENCE (CIRCULAR CONE A 660 

M«2 - CIRCULAR. ELL IPT 1C. AND 8 I -ELLIPTIC CONES A 670 

INcRmt*] INCREMENT T A 680 

INCRmt *2 INCREMENT AlPhAO A 690 

| NORM T = 3 INCREMENT ThETAD a 7ne 

|N-RMT=4 INCRFMCNT STMACH A 710 

INCRMT *6 INCREMENT gamma 4 7 20 

I PR I N T * | PRINTS CONVERGED VALUES FOR EACH PAWAMFTFR A 730 

I PR | NT -? PRINTS CONVERGED VALUER ONLY FOR FINAL PARAMETER A 740 

( A ) IDENTITY TRANSFORMATION. nTWANSF*!. SLOPE- I A /50 

(R) HIGH OFNSIIY OF LINES AT LEADING t-.OGE . <TWANSF*2. SLOPE Li I . A 760 

(Cl HIGH DENSITY OF LINES AT NODAL POINT. <TWANSF*3. SLOPE Ll I, A 770 

A 780 

| RWAD (6,134) STMACH. OAMM4. T . THFTAD. ALRhAD A 79C 

|F (c-NOF|L e 5) 133.2 A 80C 

2 CONTINUE A 810 


RFAO (5.152) 
GO TO 8 

7 RF AD (6. t 34 ) 
READ (6.152) 
RF AD (6.152) 
QFAD (5.162) 

8 DO 132 Ll *! . 
IF (VHLD.EO.I 
GO TO | f> 

9 MHLD=2 


IFTAS2< T ). 1 =1 .N 1 

PaBAM| .PARAM2 .PARAM.3 
(FTAS1 ( | ) • I »| .N) 

(FT A 62 ( I I. 1*1 .N> 

(FT AS3( 1 ). |«1 .N) 


I.AN0.M.C-0.2.AND.T.ED.1 


NHLD*N 


■AND.ALPHAD.EO.O 


GO TO V 


10 


IF IDPRAM.LT.O.O.AnD.PABAM.LT.PARAmF | 
IF (nPRAM.GT.O.O.AND.PARAM.GT.PARAMF I 
| F (PARAM.EO.PARAMF.ANO. NCNvRG.EO. | ) 
IF { PARAM ,E0 .PARA MF , AND. NCNVRG.EO. 2 ) 
IF (PARAM.EO.PAWAMF. AND.NCNVRG.GF.3 ) 
PRINT 1 38 


PARAM=PARAMF 
PARAM*PARAMF 
OPRAM I iPAWAmf -PARAM I 
DPRAM =PAPAMF-PABAM2 

l)PRAM = OAWAMF — PARAM 7 


C SFLFHT RfAL PaPAmpt^O 


GO TO (M. 12.13. 14. 1*1, INCRMT 
] T*PAPAM 
GO T o 16 
2 alphaO=param 
GO Tn 16 
7 thftad=papam 
GO Tn 16 

4 ST“ArH=PAP4M 

GO Tn 16 

6 C,4MMA*PARAM 

6 fONTlNMF 

PRINT 136, STMACH .GAmMA. T . THETAO.ALPMAO 

IF INPLOT. EO. I ) PUNCH 152. STMACH. GAMMA. T.THKTAD.ALPhAD. SLOPE 
IF (nPL0T.E0.I1 PUNCH 1,36. N.M.6TWANSF 
PRINT 14|. FPSIGOM 
PRINT 154. A AST 
PRINT 156. VTF.ST «VT*« T I 
I F ( m2F .EO. ) PRINT 103. M’C 
IF (m2p.EO. 1I PRINT ;79. *? r • T* i 

PRINT 160, SLOPE .KTR.ANSF 
TMFT ARsTHFTAD/QAD 
AL p HAR=4|.OHAD/RAO 


A I 260 
A 1270 
A l 280 
A 1290 
A l 300 
A 1310 
A I 320 
A 1330 
A 1 340 
A I 350 
A I 360 
* I 370 
A 1380 
A I 390 
A 1400 
A I 4| 0 
A 14?0 
A 1430 
A I 440 



A I 470 
a 1 4 eo 
A ] 490 
A | 500 
A l 5| 0 
A 1520 
A 1530 
A 1 540 
A I 560 
A 1560 
A 1570 
A I 580 
A 1590 
A 1600 
A I 6 1 0 
A I 620 
A I 639 
A 1 64 0 
A 1660 
A 1660 
A 1 670 
A 1600 
A 1690 
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APPENDIX A 


RANGLE*ALPHAR7ATANfT*TANITMETAR» ) A I 700 

PRINT 167. RANGLC A I 710 

**P|*T»TANI THET *R !•*? A 1 720 

IF <*2E.E0.I ) A*P|7Z,*TANITHETAR)*»2*CTU+Tl A1730 

GAMX*| ./GAMMA A I 740 

AA«J ./(GAMMA»STMACH*»2| < A 1 730 

PT |NP.A4«II .* J GAMMA . I /2. «STNACH**2 > «* (GAMMA/ I GAMMA- | . > I A 1 760 

SINAlP.SINtALPHAR) A I 77Q 

COSA^P-COS I ALPHAP | A I 700 

C SELECTION OF MDT SrO*«T»Y *“0 - ZERO- 1 NC I DC* C* CIRCULAR C0*«. A 1 790 

C "•! CIRCULA* ANO ELLIPTIC COKS A 1 000 

IF IL,I .EO. 1 .ANQ.M.EO.2 » THCX_D*T AI810 

IF lLl»EO.I . AND. M. £0.2 1 THETNLO* Th£T AR a l 820 

IF »UI .EO.I .AN0.M.EO.2) EPS I MLO*EPS I GOm A|03O 

IF IM.FO.OI GO TO 10 A 1040 

IF 4M.E0.2.AND.LI .EO.l » GO TO 19 A 1 050 

IF IM.EG.2.ANO.LI .NE.1 ) GO TO 17 A 1 860 

17 IF I ABS I TMOLO-T > «GT . | « E-05« OR. ABSl THETHLD— THET AR ) • GT • l .E-05 1 GO TO A>t)70 
I > a A 1080 

GO To po A I 890 

19 GALL BG A1O00 

• IF iNCNVRG.EO.O.ANO.NREAO.ea.O.ANO.Ll .EO.I) GO TO 19 A1910 

GO To 20 a 1 920 

19 CALL APPROX A | 930 

r - A 1940 

C INITIAL VALUES OF INTEGRATION PARAMETERS A1950 

G A I960 

20 J*0 A 1 970 

DEO«j,0 A 1980 

NFGP.I A 1990 

NCOllNT«0 62000 

NCYC|.E«I A20IO 

NPIV*P A2020 

NPR 1 NT * I A 20 70 

ISIC.m*50p a 2040 

!SIC,NH*SPO A 2050 

FPMG*l«F-03 42060 

SPACFR«EPSIG A2070 

FPS1ftMX».O01 A 2 060 

EPS I VAR* i ,E-08 A2090 

EPS InT * *025 A2I00 

NM Ax *20 A2IIO 

|NTSTFP*0 A2I20 

NL1NFS*N A2I30 


CALL SHOCK I I t A 2580 

UNORhO * 4 BS I V I 1 1 *C0S 1 5 I GMA ) .V I I 1*S|N( SIGMA J j*.5 A2590 

IF (I.FO.I) vMXTF5T*t«ORHO A2600 

IF I | .GT . 1 .ANO.UNORHO.LT. VMXTEST I VMXTEST* UNORHO A2610 

CPU 1=2. • <P( I 1-1 ./«GAMMA*STMACH*«2i > A2620 

IF (rP(Il.LT.O) GO TO 105 A26S0 

CP5HOCK ( I 1 *CP III 62640 

26 CONT | NUE A2650 

IF 1T.LT. 1.0) GO TO 27 A2660 

GO To 32 A2670 

27 OO 2o 1=1 .n A2680 

I Ml = i-1 A2690 

| M2* I -2 A2700 

IF 1 1 .EO. 1) IM1 =2 A2710 

IF (I.FO.I) I M2 = 3 - A?720 

I F (t.FO.2) I M 1 = 1 A 2730 

IF 1I.FQ.2) |M?=2 627A0 

IF (^BARl r 1.LT.5BAHI tMl ).AND.St)AR< 1M1 l.GT.SdARl 1M21 I GO TO 28 A27S0 

GO TP 29 A2760 

28 JJ=| A2770 

JJM 1 s 1*1 A 2 780 

JJM2*IM2 A2790 

29 CONTINUE A 2800 

DENOM * (XI (JJ)'XI I JJ»«| ) >*SRAR I JJM2>- CXI I JJ >-XI 1 JJM2 1 1*SBAR( J JM 1 !♦ IX A2810 

I | I JJm| ) — x I 1 JJM? 1 1 «SRaR 1 JJ 1 A202O 

ANUMa-(XI 1 JJM! > **2-X | 1 J J ) * »2 > * SB AR ( J JM2 1 - 1 X I 1 JJ )«»2-XI 1 JJM2!*»2 >»S A2830 

lRARlJJMi i.ixl ( JJFl | **2-X I 1 JJM2)»»2,.SBARlJJ> A2B40 

X IST = .5»AN1/v/OFNOM A205O 

IF UJ.NE.2) c-n TO 70 A2860 _ 

X|ST*P. A2870 

SBARmx *SBAR I JJ 1 A 2 880 

GO TO 31 A2B9t> 

30 CONTINUE A2900 

T E RM 1 *IK|ST-X| 1 JJM1 ) iMXIST-x! IJJ) | *SBAR| JJM2I/1 1X1 1JJM2)-Xl IJJMJ ) 62910 

| ) • 1 X | I J JM2 ) — X I 1JJ) 1 1 62920 

TERM?: IX IST-X I 1 JJM2 ) )• IX I ST-XI I JJ 1 ) • SHAR I JJM | 1X1 IX I I JJM I )-XI I JJM2 ) A2930 

1 > * I X I I JJM 1 )— XI IJJ) 1 1 A 294 0 

TERM** IX IST-X I i JJM2) , • (XIST-XI I JJM1 ) )*5BAR( JJl/l IX I I JJl-X I 1 JJM2 1 )• A2950 

1 IXI IJJ1-XI I JJF1 I I » A 2960 

5RAPmx=TFRmi .TERM2.TFRM* A297Q 

3| RGAMsAA*ExPl fipARMx | A2960 

32 IF InPRINT .EQ. 1 .ANO.nPI V.EO.O 1 GO TO 33 A2V90 

GO TO 7« A 3000 

*3 PRINT 157. 1ETASP1 1 1 . I «l .N1 A 30 1 0 


PRINT 165. EPSIG.EPS1GMX.SPACEW.EPS I VAR, EPKINT 
IF 1NCNVRGB.EO.I .AND. LI .FO. 1 1 GO TO 132 
IF INCNVRGH.e0.2.ANr>.LI.E0.1 I GO TO P7 
IF INCNVRGB.EO.3.AN0.L I .EO. 1 ) GO *0 °8 

r. 

C COMPUTE INITIAL VALUES FOR INTEGRATION 

C 

21 CONT | NUF 

IF INCOUNT.EO.O.ANO.NPIV.LE.I > NSK|P«0 
IF (N.NE.I) OX I *X I 1 2 1 “X I I 1 ) 

IF INPR INT.FO. I . ANO.mRI V.PO.O l GO TO 22 
GO TO ?* 

22 CALL DAYTIM I | O A T F ) 

PRINT 168. NCYCLE • IOATE 
PRINT 151, IETASI I ). T=1 .N! 

27 IF. iNCOUNT.EO.O. ANO. nPI V.=G.C. AND. NPUNCH. EO. l ) PUNCH 155. PAR4M.M. 
1 INCRmt .NCVClF 

IF INCOUNT. EO.O. ANO.NPI V.FO.O. AND. NPUNCH.EO. I I PUNCH I 52 « <ETASll> 
1 . 1=1 .N) 

OO 24 | =1 ,N 

IF 1=TASI I l.LT.O.O) cTOP 0177 

24 CONTINUE 

00 26 | *1 ,N 
X7FOO.X 1*1 I 1 

1 STL * 7 

IF 1M.NE.01 CALL LGRANGE I 1 . NR . Nt_ I NES • NOEBUG. X ZERO . X I .ET A5 • X , Y . DYD 
1 X 1 

IF IM.NE.ni FTASPI I 1*G2P( I )*I5Y0X 
IF (*.FO,P| FTASPII)*0. 

ZETA.l .0 

FTA| j ) = ZFTA*FTAM I 1 
CON] =c INIFTA I | 1 ) 

CON2*COS(FTA 11)1 

H:CON2-AK«( 1 1 *CON I 

HK*CON I .Ax-Bl 1 1 »r.ON2 

IF I ARSIHl.GF.I ,F-o7) 0-0 TO 25 

PRINT 142. ER(| >. I.?FTA.F T AS( I t.ETAI I ).CON| «C0N2.AKeil 1 .H.HK 
5 TOP 

25 TANS J G* — E T ASP I 1 I/M 
S I GMA* A TAN f TANS I G I 
SIGMAO = SIGMA »R60 

IF 1NDFBUG.EO.0 > PRINT |42. HL< 1 1 1 . I . ZF T A . c T A 1 I ) . CON | . CON2 . E t AS I I ) 
I «AK0l | | .H.HK . TANS IG.c IGMA . SIGMAO 
CALL OIRCOS | I ) 


A2I40 
A 2 I 50 
A2I60 
A2170 
62180 
A2I90 
A2200 
62210 
A2220 
A 22 70 
A 2240 
A2250 
A2260 
A2270 
A 2280 
A22V0 
A2300 
A2310 
A2320 
A2330 
62340 
623^0 
62360 
62370 
623B0 
62390 

62400 
624 | C 
62420 
A2430 
62440 
42450 
42460 
A2470 
A240O 
62490 
A2500 
42510 
42520 
42530 
62540 
A 2550 
A 2560 
A 2570 



NF = 6 

?FTA = ] .0 
H7FTr=-. I 
no 76 I *1 .N 
F( INI | . I 1 =7 C T 6 
FUNI | . 2 I =UI I 1 



F(|NI | . K )=■*< I ) 


I *1 .N) 


A302O 
6 Jo 30 
A 304 O 
A3050 
A 3060 
A 3070 
A30B0 
A3090 
63100 
431 | 0 
63120 
63130 
43140 
63150. 
63160 
A717" 
A 3 I R 7 
A31 90 
A32O0 
A321 o 
A 3220 
A 32 30 
a 32«0 
A 3250 
A3260 
A3270 
A3280 

A329f> 



A 3 350 
A 3360 
A 3 370 
6 33B0 
A33P0 
A 34 00 
A 3410 
6347n 
A 34*o 
A 34 40 
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APPENDIX A 


FUNt | ,6t=SAAR< J.» 

DFUNI I • | )*OZETA 

FUNCC I .2>*U( I » 

36 CONTINUE 

c 

C INTEGRATE EQUATION^ rRO* ZETA«I TO ZETAaO 

C 

DO 6A 1NTCNT*! , IOOOOa 
CALL REP I V2 IDZETA.NOI 
IF IOEO.FQ.O.OI GO T" 106 
IF INEGP.EO.OI GO TO 105 

37 IF INPRINT. NE. 2) GO TO 66 
NSB*I 

rpS|8B*.0l 
SB^E ST * ) .F-08 
NS8 CmT= 0 
5B R CON*SAARMX 
DO 38 I *1 .N 
ZFTA.FUNI 1 . I J 
Ul IJ.FUNI I ,21 
P| 1 ).FUN( I .31 
VI I 1 «FUNI I .A t 
W ( 1 >wFUNI | .5* 

SB*Pl IMFUNf I .61 
DZETA*DFUN( I • I » 

OUDZ I I I *DFUN I I .2 J 
OPDZ l I J *OFUNl I .3 | 

IF I7ETA.NE.0.0 > OVOZI I >=OFUNI I .4 | 

DwDZl I > * DFUN < 1.5) 

RSP^T I I ) *DFUN I T . ft ) 

3B CONTINUE 
UW>(M t I 
PMOWcRHO I 1 > 

SW B S»AP( 1 ) 

POPGANW*POROGAW( 1 > 

UL =U IN I 
PHOL>RHO<N) 

SL .So»D(N) 

POPG ANL iPOPOGAm < N I 

IF IT.FO.l . ) PGAM=PORGAM« 

Wll ) *0. 
wiN>*w< \ t 
NT I MC S' I 

|F (7FTA .NF.O.r> J GO TO 62 


A346R 
A 3470 
*3480 
43490 
43500 
A 35 10 
4 3520 
43530 
43540 
4 3550 
4 3560 
A3570 
4 35B0 
43500 
4 3600 
43610 
43620 
43630 
4 3640 

4 3650 

4 3660 
4 3670 
A36B0 
4 3690 
4 3700 
437 | 0 
43720 
43730 
43740 
43750 
4 3760 
43770 
437B0 
43790 
43800 
43810 
43820 
*383° 
4 3840 
4 3850 
43860 
4 3B70 
A3BB0 
4 3890 


FIB I | izTFRMl -FAf.»Pl I )/RHt>t | | -Ul 1 I 4 42-UP I I ) »»2 
UISFNl I »*IJI I ) 

48 CONTINUE 
JTFMOaO 

DO 4 A J*L*TI .L**T 

l»L**T| .. 

I TF»os i 
JTF**Ps JTF**P* I 

46 Ul J)a< 1 .*£PS1U)*U1SFN< J> 

NP«N»HLO 

IF I | S I GN. NE » 500 • AND » NT I Mrs . EO » I • 4ND • I .FO. ISIGN) NP*3 
IF I I S I GN.NF . 500 . AND . NT I MpS » EO .2 • AND . I .FO. IS I GN* I I NP*3 
CALL L GRANGE (I .NP.NL IN4-6.NDFBWG.XI I I I.XI.U.X»V.DTOX) 

I IP I I >=G?B| I >*OvDX 

FI I | )sTER'*|-^AC»°l I I /RHOl I ) -U I I )»*2-UPl I l**2 
OF l|>M I , J j* IF | l | )-F|c.( | > lx IF P-5 IU*U I SEN l J ) ) 

OF I On I ITFFP.JTF««p )s0 t|nui I .J) 

|F II.FO.lFT) GO TO 47 
I » I «- I 

| TFMD=| TCMB* I 
GO Tn 46 

47 Ul J»*U!SFNI Jl 
4B CONTINUE 

IF I |SIGN.Fn.8T0| NXvZ*N 

|8 I lSIGN.NF.50r».4Nn.NT]M=-5.E0.l I NVVZ» ISIGN 
IF I |SIGN.NF.500.ANO.NTI»*FS.F0.2 I NXVZ*N-!SIGN 

ITFMO.o 

no 4Q 1 =LmT1,LmT 

40 Rl ITCMP.I ja-FIAI | » 

CALL SIMFO I OF IDU.NXVZ.2. | .DFTER8. I PI WOT.NM4X. ISCALE > 

I TEMOar, 

OO 5~ I =LMT1 .l*t 
I TFMO= ] TEMP* I 

50 U | l | xll I SEN I I ) ♦ A I I TFMp a | ) 

| TFM3=0 

OO 5 1 I *L**T 1 .LMT 
I TF M P= I TFMP* | 

IF I *BS(BI ITFMP. I ) » .GT.FP8I SFNI GO TO 52 
*1 CONT | N* IF 
GO T« 59 

52 00 53 t =LMT 1 .L**T 
NP*NOHLO 

IF I IS IGN.NE.5O0. ANO.NT I “fs.EO. I .AND. I .FO. ISIGNt NP=3 


A4 340 
44350 
44 360 
44370 
44 380 
44390 
44400 
44410 
44420 
44430 
44440 
44450 
44460 
44470 
44480 
44490 
44 500 
44510 
44570 
44530 
44540 
44 550 
4 4 560 
44570 
44 580 
44 590 
4 4 600 
44610 
44 620 
44630 
44640 
A4650 
44660 
44670 
44680 
44690 
44700 
4471 0 
44770 
4*730 
44 740 
44750 
44760 
44 770 


|F lv.FO.oj GO TO 67 43900 

IF IM2E.FO. !» GO TO 62 439|0 

C 43970 

C COPP^CT .SURFACE QUANTITIES 4T ZETAaO 43930 

C 43940 

EP5 I «EN» 1 .E-06 43950 

T E OM|«l 1 .*2.71 (GAMMA-1 . |* ST MACH* *2 > J7AASTSO A 3960 

FAC* |2.*GAMMA|/I I GAMMA- l . |*AASTS0| A3970 

IF (M.EQ.2.AN0.T.GT.J . 1 GO TO 39 A39B0 

IS (ON* 500 A 3990 

J S I GnP I ■ t S I GN* I A4000 

L“fl»l A40I0 

L“f*N A4670 

GO TO 4? A4O0O 

39 DO 40 1=1 ,NM| A4040 

IF IVl 1 I.GE.O. .ANO.vt I *1 I.LT.O.O) GO TO 4| A4050 

40 CONTINUE A 4 060 

I S f Gw = 5C0 44070 

ISrGNPl » ISIGN* | A40B0 

LMf 1*1 A4090 

LMt«M A4I0O 

GO TO 4? 44110 

41 | s I ON* l A4 I PC 

ISlGwPl- ISIGN* 1 44 | 30 

LPTI*I 44|40 

LMf« ISIGN A 4 I 60 

TSir.NH. ISIGN 44 1 60 

*7 NP0NPMLO 44170 

| S | GnM » I s I GN 44180 

DO 43 l-LMTI.LMT A4190 

IF (T.LT.I.I RHOl I !• |P| I >/PG4M)**GAMX A4200 

|F IT.FO.l. I RHOl I t* lP| I I /PORGAMW )**GAMX A 42 | Q 

|F IT.GT.I . .AND. 1S1GN.E0. 5001 RHOl I » ■ CP I I » /PQPGA ) • *GAMx A4 220 

IF IT. GT.I.. AND. ISIGN. NF. 500. ANO.I.GE.I.ANO.I.LE. ISIGN) RhOII>»|Pi A4230 

1 I )/PnPGAMmj**GAMx 44740 

IF IT. GT.I. .AND. ISIGN. NE. 600. AND. I.GE.ISIGNPl.ANO.I.LF.N) QHOtl)>t A4250 
I PI I ItPORGAML |**GAMX 44260 

Ul | )«S0RTITERM|-FAC*PI I I7RH0I I l-WI I l**2» A 42 70 

43 CONTINUE A 4280 

FP.slu*! .E-OB 44290 

NStOP«n 44 300 

TSTL«2 . 443io 

GO TO 52 44320 

44 DO 45 I«LMT1.LMT 44330 


IF I !StGN.NF.5oO,4ND.NTlMc-S.EQ.2.4ND. I .EQ. ISIGN+I I NP=3 
CALL LGRANGE ( 1 .NP.NL INES.NDE8UG.X I (I > .X I .u.X. Y.DYOX ) 

53 uPl t)=G2BI n*OvRx 

IF I ISIGN. NF. 500. 4NO.NTIMFE.F0. I ) GO TO 54 
GO T« 5E 

54 OO 8 = | =l**T t «L*'T 

IF I ■ iP I I I.GF.O..A NO . t <P < t * I ) .LT.O. n ) GO TO 56 

88 CONY |N( |p 

«*. ISIGn=I 

ISIGNPt = ISIGN* 1 
IF I ISIGN-ISIGNH* 57.58.67 
57 LMT| r I 

LMT=|5|GN 
NT | M^Sa 1 
GO TO 47 
*A UP I | |*0.0 

N5 TOO a NS TOP* 1 

|8 InSTOP. GT. 251 PRINT 166. NSTOP 
|8 l N 5TOP.GT.25> GO *0 59 
00 T n 4 4 

59 no 6" I = L M T 1 .LMT 
Ml I >«I)P| || 

POROG4M ( | ) =D ( | | /PHD I I 1 **G4MMft 

SAAR | I )=4LOGIG4 Mm 4 »StmACH». 2.POROGAM.( I j i 

RFMO.S SORT I GAMMA «P| 1 jXRMOl I > I 

CROSCMI I I aARSivl I > 1/nFNOM. AAST 

AS0*g4mma*Fi;N I I . 3 >7RmO ( | I * 

PUEOsUI I ) »*7* V I I ) **?*WI I »*•? 

AMI I )*SORTI AAST*.7«6|lSO/ASOl 
OENOva 1 .+7.7 I I GAMMA -1 . >«STMACH»*7 I 

BERNOUL I I 1*1 •- 12* •GAmMA.Fun 11.3 I / ( PHO < I »* IGAMMA-1 . ) ) ♦ AuSO* 4 AST • *2 I 

I /DENOM 

ASO*r.AMMA*FuN I I o I/RmO I I ) 

A | SOaASO/AASTSO 
WOAa^l I )»*2/Al SO 

OVOZI | Ji-ETASI I I* I I I .-*04 >• wP( I I »IM I I • I2.-W0A ) ) 

OPOZl I ) *-FT AS I I ) *RMO I I I *W< I )**2*44ST SO* A<° I I | 

A" CONTINUE 

| F H_MT.FO.NI | SIGN* BOO 
IF IlMT.EO.N) GO TO 61 
LMT I S ISIGNPl 
| MTt*i 

I F I ISIGN. EO.NMI .OO. ISIGN. FO.NI GO TO 61 

NTIMFSa? 


4 4780 
44 790 
A480P 
4481 O 
44870 

44870 
*4840 
44850 
A4B60 
44870 
44880 
*4890 
44900 
4491 0 
44970 
4 4930 

44940 
A49SP 
4 4960 
A4970 
A4980 
A 4 990 
ASOOC 
*5010 
4 5020 
45030 
*5040 
*5050 
45060 
*5070 
45080 
45090 
45100 
45110 
*5170 
*5130 
45140 

45150 

45160 
45170 
A5I AO 
45190 
45200 
45210 
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GO T« *2 
At N° = W>HLn 
ISIGn^CO 
r 

r COMPUTE SPECIAL QUANTITIES FOR PRINTOUT 

r 

6? no is« t=i ,n 

tr <?FTA.EO.n.n 1 FTA < 1 1=0.0 
TON l cSINIFj* till 
CON?* COS < FT A till 

call n i ocos { 1 1 

UC< I 1 = A 1 3*V ( I |*A23*V| | l»«13«U(l I 
VCM 1*RI I *V< I |*fl I Z*vt I )+R] 3*U< I > 

WC < I 1 = P?I *V( I l4A??rn 1 1 **R2?»U< I 1 
X8AR< | ) =fl3t / < A->3» AR ) 

Y0AR (| |cA32/<A33»AR| 

RUSO*U( 1 1**2+VI I 1»*2+W<t 1 *»2 
VX< I l-M 1 »V( I )*A2t «v< I »U( I I 

VVt I i=A |2*V< I I «A??*W( | )»a V*U( I » 

RRARtSORT < XRAR < I )»*3«YHAR< | |#*2l 

VCC I t )= I XRAR ( | t • V* ( | i*vHAD( | )«vv< | ) |/WHOS 

WCCf I >« l-Yt4R( I >*V* < | 1 + XPAOC | >*VY| I »)/RRAR 

THFTmORI I 1CACOS<ARS<VV<I | 1 /SORT 1 fillSQ 1 1 »RAO 

PS tNnRf f fxAT A N? < VX < I 1 • IJC f I 1 l*RAO 

PORT t < I I cP ( ] | ZPT T NF 

PTOPT I t I 1= <POROGAM< I , / A A » < -1 . / (GAMMA . ) ) 

PT < I 1 cPTOPT I I | | »PT | Nr 

POASTSO { 1 ) CP < | 1/AASTSO 

POP I MF ( I l=P< I ) •GAMWA«ST<VACH* »2 

IF < | .NE.l .ANn. I .NE.Ml GO TO 65 

IF t t ,fo.1 | GO TO *■» 

IF < t ,PO,Nl GO TO AA 
AT ur>'«A33*UW 
VCV'***I 3*UV 
wrv=r>?T*»iw 
VX»'C A.11 «lv 

V7VC4.1.T4W 

PTOPT I W* (PORGAMW/AA )•»<-!. /<ganm4-| , | ] 

GO TO AS 
A4 urL«/>33*IIL 
VCL cot ■>•<«_ 

WCL**>?.T*UL 

Wl.* A T t *1 IL 


A52?0 
A5230 
*52*0 
*5250 
A 3260 
*5270 
*528c 
4 5290 
*5300 
A33lO 
A5320 
AS30O 
A 334 0 
*5350 
*5360 
A5370 
A33B0 
A 3390 
43400 
A541 O 
A5420 
A 54 30 
454*0 
A54SO 
45*60 
A5470 
A5A80 
43490 
A5500 
A55IO 
45320 
45330 
45540 

A33S0 

A 5560 
45570 
45500 
4 5590 
45600 
AS6I0 
45620 
43630 
4564 0 
45650 


PUNCH 152 . (CROSSMl I | • 1 = l .Nl *6100 

7 1 PRINT 162 *61 1 0 

PRINT |61 *6120 

PRINT 164 , UW.RHOW.Sw.PORG 4 MW.UCW. VCW , WCW I VXW * VYW . VZW . PTOPT Iw *61 30 

PRINT 163 A 6140 

PRINT 161 A 6 I 50 

PRINT 164 . ut. .RHOc .Sc* PORG 4 ML.UCL. VCL -WCL.VXL «VVL. VZL .PTOPT 1 L 46160 

72 IF CSPR INT ,EO. I .AND.NPI V.EO.Ol PRINT 159 . < CP III. 1 * 1 . Nl A 6170 

IF IMPRINT. EO. I .AND. NPIV.FO . 01 PRINT 149 . (FUN <]•*). |c|,N) *6180 

INTSTFP - TOTAL NUMRrR OF GOOD INTEGRATION STEPS A 6190 

INTSTEPc INTSTFP* INTC nT A 6200 

IF < nPR 1 NT • NE . 2 1 GO TO 73 A 6210 

IF (M.NF. 2 ) go TO 76 A 6220 

A 6230 

COMPUTE FORCF AND MOvFNT C 0 FFF 1 CIFNTS A 6240 

A 6250 

CALL FMCOEFS < N . NA . NO . NSPACF • X 1 • A . M . A A . A A A , P • A 2 « A I . A* «G V . VO. S INALP 46260 
I .COSALP.G 2 B I A 6270 

73 IF <nCOUNT.NF .01 GO TO 102 A 62 B 0 

46290 

TESTS FOR CONVF RG^NC* 46300 

46310 

no 7* l*t.N 46320 

(F It.FO.M VMAX=4RS(FUN< r .4 I J A6330 

IF < ABSIFUNM .« 1 l.GT.VMAXI VM A X = ARS < FUN < I . * 1 1 A6340 

7* rONT|NUF A6350 

IF (nCVCLF.FO. 1 . ANO. VNAX.GT. VTEST I GO TO I 02 *6360 

IF CnCVCLE.GT . I . ANO. v M AX.GT. VTESTI 1 GO TO 102 *6370 

IF (vMAX.LE.VTFST I GO TO 75 A6380 

IF (w.EO.I) GO TO in? A6390 

IF INCVCLF.GT. 1 .ANO. VHAX.LT. VTEST I 1 NS<1P*I A6400 

IF < MCVCLF .G T • I . ANO. vMAX.LT .VTESTI 1 KCOUNTcXCOl^T* 1 A6410 

IF (NCVCLE »GT . 1 .A NO • V* AX.LT.VTEST1 I GO TO | 03 A6420 

75 MPPf **T = NPR| NT ♦ I * 6*30 

IF (NPR INT.E 0.31 GO TO 76 A 6440 

*6450 

«eg inning of print run *6460 

A 6470 

XC.OITnT = KCOUNT 4 1 A 64 BO 

IF (w.sO.Oj GO TO | 0 " A 6490 

IF <v.EO.?l GO TO 1 0 1 A 6500 

76 NCNVRG=NCNVRG * 1 A 6510 

IF (N.NE.I 1 GO TO 7 fi A 6520 

IF (v.EO.O. ANO.MHLO. fO.O > GO TO I 46530 


WL= a3?*ul 
V7L»a37*ul 

PTOPt | L = ( POR G 4 ML / A A )•«(-!./< GAMMA-|, |1 
RF CONT i Nl IF 

<* PRINT OUT - nor I NT = 3 

IF (V2F.F0.I I PRINT 1 7 1 
PP INT 147, Z2TA 
LPRlNTa 1 

C VAIN PRINTOUT 

r 

CALL PRINT (NLINFP] .lPW|NT.ZFTA.D2ETA,NP.NPL0T.NZET4) 

IF <7F.TA.LE. 0.0. AND. IPRINT.FO.2. ANO.PAWAM.NE.PAWAMF , GO TO 69 

66 IF <PUN< I .1 I.LF.n. 1 GO TO 60 
CALL RUNOUT? (OZFT.a.mP, 

IF < n r O.FO.O.O) GO TO 1 65 
IF <NFGP.EO.Ol GO TO 135 

IF <NCEBuG.FO.fi 1 PRINT 1«6» I NT CNT . NEX T WAP 
IF <FUN< I. I l.PO.O.O.ANn.NFXTRAP.EO.l I GO TO 37 
IF < <F«JN< | . 1 ) ♦OFllN< I ,1 | | .GF.O. 1 GO T0 6B 
07tTA=-FUN< I . 1 1 
no G- I = 1 . N 

67 n*Urv< I . 1 )=n7FT A 
6« CONTINUE 


C C.OMPUTF PRESSURE COFFFICIFNT AT SURFACE 

r 

60 no 76 I = I ,N 

r.P< I )=?.* <FUN< | .31-1 ./ (GAMMA *ST MACH* »2 > 1 
CPAfOYI I 1 =CP < I > 

70 CONTINUE 

IF (NPR INT.NE.2 I C-O TO 7? 

IF INPLOT. FO. 6) GO T6 71 


IF THIS IS A PRINT RuN ANO PLOTTING IS OESlREO - PUNCH CAROS 


PUNCH 135. 
PUNCH 15?, 
PUNCH 152. 
PUNCH | 5? . 
PUNCH 15?. 
punch i 5 ? . 

PUNCH IS?. 
PUNCH 1 52 . 


N7' r TA 

< XRAR< ! 1 . !>t .N) 

< vB*R < 1 1 . 1 = I .Nl 
<PSIO< II . 1=1 iNl 
lCP°Onv< | t . t ■ 1 ,N | 
<U< 11.|»I.N1 

<W< I 1 . |x] .Nl 
<Rho< | 1,1 = 1 ,N1 


45660 
4 5670 
456R0 
45690 
*3700 
45710 
45720 
A5730 
45740 
45750 
457ftO 
45770 
*5760 
45790 
*5800 
43810 
45820 
ASB30 
45640 
45050 
45660 
4MR70 
A58R0 
*5896 
45900 
459 1 0 
A39?0 
*5930 
459*0 
45950 
*5966 
45970 
45900 
*«QO0 
*6000 
46010 
46020 
460"«0 
*60*0 
A6050 
46060 
*6070 
46080 
*6090 


C FT AS III FROM TAYLOR-vACCOLL 



NC.NVRGcO 
NPFAA* 1 

OO 7-» |c|.N 
77 FT AS , 1 1 «F I *S < | 1 
GO T6 R 

7fl if (OARAM.E0.PARAMF I GO TO I 
r 

C COMPUTE NEW PARAM ANn CORRESPONDING ETAS (DEPENDS ON NUMBER OF 

C CONVERGED SOLUTIONS) 

r 

IF <.<NVRG.FO. 1 I GO TO 79 
[= <K<vvRG.FO. ? 1 GO TO R? 

|r < »>CNVOG» GF .31 GO TO 91 

70 PARA”! ePARAv 

no 8" 1*1 .X 
RG f TAS| < 1 I =F T A s I I 1 

R 1 PAPAv=OARAM] ♦DPRAvl 

GO TO 132 

m no »’ Li .9 

R.3 FTA5?< I 1CFTA5 II 1 

OO R* I =1 .N 

IF c ABSIET4S1 < I )-FT4«2< I M.GT.I .F-051 GO TO 05 
Ra CONTINUE 
GO T« RR 

B*t PARAu2=PARAV 
R6 PARAviP ARAV| 4-nPRAM 

R7 COEF=I = IPARAM-PARAM2 1/lPARAMl -PARAM2 | 

C0EFf 2= (PARAM-PARAMj ,/ < P AH AM2-PARAM 1 1 

DO 8" 1 »1 .N 

88 ETASt I !=C0EFF1 »ET*SI I I 1 ♦ C0EFF2«E T 462 < 1 1 
GO T6 132 

• RO OPRAvl =? . *DPRAV! 

NCNVPG=NCNVRG- 1 
DO On |*1,S 

On FTASl I 1 = FT AS 1 < I | 

PARAv=PAPAM i *nDPA v| 

GO Tn |32 

9 1 IF (MCNVRG.GT.31 go TO 93 

PARAv3=PAPAv 


A6S40 
46550 
A 6560 
46570 
46580 
A 6590 
A 6600 
A66I O' 
A6620 
A6630 
A6640 
A 6650 
46660 
A6670 
4 6680 
46690 
46700 
46710 
46720 
46730 
A 67*0 
A 6750 
A6760 
A 6770 
*6780 
*6790 
A 6800 
A 68 1 0 
A68?0 
A 68 30 
A6840 
A6850 
*6060 
A 6070 
*6880 
*6890 
A6900 
A69I0 
A 6920 
A6930 
A69* 0 
A6950 
A 6960 
A 6970 
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APPENDIX A 


NO 07 I ■ I «N 
°/» PTA5-*m»F«5(l> 

GO Tn 05 
°T (W 04 1=1 .N 

FT AS i ( | i=ftas 2( | t 
FT45»< I I =ETA53 C I 1 
04 FT AS -» ( I 1 iFTAS I I I 
OARA-1 sPAOAw? 

*>ARAV? = PAPA»«3 
PARAvIbPARAm 

95 IF (OPRAM.LT.L.L.ANO.PARAM.nPRAM.LT.PARAMFl GO TO 96 
IF (nPRAM.GT .O.C. ANO.PAMAM*DPRAM. gt .PAWAMF » GO TO 96 
GO TO Q7 

96 OAQAviOARA«F 
GO TO Oft 

97 OARAMsPABAM.riPOAM 

99 rOFFc-l s (PiRaW-pjQa"? I • ( 0 A R n “-P AR 4 M 3 ] / ( ( P AR AM l -PARA M? | ■ (D a RAM| -PARA 
|M7| , 

COFFFJJ* I PAPAM-PAPAM I 1 * ( PAR AM-PAR A V 3 | / < (PARA M2- PA RAMI | • (PaRAMZ-PARa 
• IM.l 1 l 

COFpP?* (OAPaM-PARA m I 1*(®ARAM-PA»AM?|/( (PARAM3-P.ARAM1 1 * IPAPAM3-PARA 

i m? i i 

99 ETAS( t l*COEFFI *£TASI (l I ♦ C0EEE2*E T AS2 1 1 > «C0EFE3»E T A S3 I I ) 

GO To 1 3? 

C HEADING PRINTOUT FOB T AylOR-MACCOLL 

IOO PRINT 140 

PRINT 136. 5TMACH. GAmma. T.TMETAO.ALPHAD 
PRINT 141. FPSIGOM 

PRINT 137. N.m.NRFAO.NSOACE.NP.NC.NvRG 
PRINT 156. VTEST .VfFFT 1 
IF (m 2F«F0.O) PRINT 1«0. M7F 
IF (M2F.FO.lt PRINT t 79, M?E«TU 
PRINT 160. SLOPE. KTRaNSF 

PRINT l 53 . KCOuNT • VMAX «£PS I G ■ S^ACFR • VMXTEST 
f 

C. |F( |PRINT.E0.2.AND. D ARAM.NF.PARAWF IPRINT OUT ONLY AT ZETA=0 

IF ( J PR I NT • FQ • 2 • AND. DABAM. NE .PAR AMF ) GO TO 37 

r 

r COMPLETE PRINT OUT FROM ZETA = 1 to ze T A*6 


A69B0 
A 6990 
A 7000 
A 70 10 
A 7020 
A 7030 

A 704 0 
A 7050 
A 7060 
A 7070 
A 7000 
A 7090 
A71 00 
A71 IO 
4 7120 
A71 30 
A71 AO 
A71S0 
A71 60 
A71 70 
A7i 00 
A7t 90 
A 7200 
A 72 | 0 
A 7220 
A72"»o 
A 724 0 
A 7 260 
A7260 
A 7270 
A 7200 
A7290 
A7300 
A7310 
A 7320 
A7330 
A73AO 

A7350 

A 7360 
A7370 
4 7300 
A 7390 
A 7400 
A 74 IO 


I F (vMAx.GT .VMXIF5I » GO TO 1 C5 
IF IVPIV.F<5.?> GO TO III 

IF (nPR INI .EO. I • AMO.nP I V.FQ. 1 ) PRINT 153* KCOUNT .VMAX . EPS I G • SPACER 
1 .VYXTCST 

IF InCyCLE.GT.IO.ANO.NPRINT.ro. 1 1 STOP 6666 
IF (»|P|V.FO. I . ANO.N.a-O. I I GO TO III 

IF (NPRINT.FO.I . AND.NSKIP.EO.t » PRINT 153, <C0UNT . VMAX .FPS IG . SPACE 
I o.WYTFST 

C NSK|9=l IS IMF MODIFIED fFwION MFTHOO (0(1.3) NOT RECOMPUTED! 

r 

IF (nS<IP.EO, 1 ) GO Tn 116 
IF (FPSlG.FQ.FPSICMy t GO TO III 
NCC< KjT =0 
GO T 6 P) 

C OECRK-ASE PARAM INCRFmENT AND RESTART FROM LAST CONVERGED SOLUTION 

r 

106 IF (NCNVRG.FO.7 > GO TO 106 

IF (NCNVRG.FD.lt GO TO 107 

IF (MCNVRG.F0.2t GO TO 109 

IF (nCNVRG.GE. 3 I GO TO lift 

1 06 PRINT 170 
STOP 7776 

107 PARA*=PARAM1 -OPRAMJ 
OPRAMI * ,S»nPRA*'I 

60 1 n0 I * 1 . N 

J n fl c T AA( | ) •FTASI / I I 
GO To 0 1 

109 PARAvsPARAMI -QPRAM 
OPRA v i . 5 • ftPR A m 

IF IrtPRAM.LT.O.O.ANn.DPRAM.GT.OPRMIN) STOP 7777 
IF (PPRAM, GE. 0.0. AND.DPRAM.LT. OPRMINt STOP 7777 
GO Tn p6 

110 PARAmbPAPAM-DPPAM 
OPRAmi ,5»DPRam 

IF (r>PRAM.LT.O*O.AND.DPRAM.r>T.OPRMiN) STOP 7777 
IF loPRAM.GE.P.O.ANO.DPRAM.LT.DPRMINl STOP 7777 
GO Tn 07 
r 

r. /»Ff.|v FTASII) VARIATION 

r. 

111 ETAS (341 | =ET AS ( 3 + t I* 1 1 .♦EPS I VAN ) 

GO Tn 21 


A 7860 
A 7870 
A 7800 
A 7890 
A79Q0 
479(0 
A 7920 
A 7930 
A 7940 
*7950 
A 7960 
A 7970 
A 7900 
A 7990 
A 8000 
APOIO 
A0O2O 
A803O 

A 004 0 
A 8050 
A8060 
A 0070 
« 8000 
A8090 
A B I OO 
a s 1 1 n 
A8120 
481.10 
A8I40 
Atil SO 
A8I60 
A81 70 
A810O 
AH|90 
A820O 
A 821 0 
A8220 
A 8230 

A 624 0 

aa?«o 
A 8260 
A 8270 
A 0280 
A 8290 


GO Tn | 07 
C 

C HEADING PRINTOUT FOR M=2 ftOOV 

r 

101 CONTINUE 
PRINT 138 

PRINT 137. N.M.NRFAO.NSPACF .NP.NCNVRG 
PRINT 1 45 * nA.ANA.NP.OnR 

PRINT 136. STMACH. GAmMA. T, THETAO.ALPMAO 
PRINT 167, RANGLE 

PRINT 165. EPSIG. F p SIGMX, SPACER. EPSI VAR, EPSINT 
PRINT 178. NCYCLF .VTFST. VMAX .AAST .PT INF 
PRINT 156. VTEST.vTEATl 
IF {m2E.F0.01 PRINT ISO. »2E 
IF (M2E.F0.1 I PRINT 179. M2F. TU 
PRINT 160. SLOPE.KTRAN 5 F 

PRINT 153. KCOUNT .VMflX .EPS I G.SPACFR. VMXTEST 

PRINT 140 

LPR 1 nT =2 

CALL PRINT (NLINEPI .LPRINT .ZETA.DZETA .NP.NPLOT .NZETA 1 

c | F ( I PR I NT »EO . 2 . AND* PAR AM • NE • PAR AMF t PR I NT OUT OM.Y AT ZETA = 0 

C. 

IF ( 1PR INT.F0.2.ANO.BAPAM.NF.PAQAMF t GO TO 17 

r 

C COMPLETE PRINT OUT FPOM ZET A* 1 TO ZETA«0 

r, 

GO TO 103 

r, 

C VARIATION OF SHOCK DISTANCE FOW NEWTON-RAPhSON COMPUTATION OF SHOC 

C NCOUNT - COUNTER of PIVOTAL AND VARIATION INTEGRATIONS NCOUNT =1 

102 NCOUNT » NCOUNT ♦ I 
KCOUNT * KCOUNT ♦ I 
NPIVcNPIV+t 

IF ( NCOUNT. GT. I > GO TO 11? 

r. 

c pivotal Runs 
c 

101 DO 104 1=1 , N 

VO( 1 t-FUNI | .« t 

JF (f.EO.I) VMAX=AftS/VO( I I > 

IF (ABS(VO( 1 1 I.GT.VMAX I VMAx»A 8 S(VO( III 
104 ETASo( I »=ETAS( t I 


A7420 
4 74 70 
4 7440 
A74S0 
A 7460 
A 7470 
A 74 80 
A 7490 
A7500 
A 75 1 0 
A 7520 
A 7530 
A7540 
A 7550 
A 7560 
4 7570 
A 7500 
A 7890 
A 7600 
A7610 
A 7620 
A 7630 
47640 
A 7650 
A 7660 
A 7670 
A 7680 
A 7690 
4 7700 
47710 
4 7720 
4 7730 
4 7740 
4 7750 
A 7760 
A 7770 
A 7780 
A 7790 
A 7800 
4 70 1 0 
47820 
4 7830 
A 7840 
47850 


112 J=J*t 

IF (M.NE. It GO TO 114 

C. 

C COMPETE OETA FOR TAYlOR-MaCCOLL 

c 

DETA* 1 t «F.PSI VAR* ETA SO ( 1 1/ (I .-FUN 11 .4 > /VO ( I t ) 

GO Tn j 3 f) 

113 IF (j.LT.Nt ETAS! 3*1 )«ETAS( J*l 1» M .+EPSIVAR) 

FT AS 1 3 1 =ETASO ( J I 

C COMPUTE ELEMENTS OF jACORIAN MATRIX 

C 

DO 1(4 I -| .N 

O ( I .31 = (FUN( 1 .4 t-VO I 1 I 1 7 (EPS I VAR«ETASOI3 t 1 
OHOLn (1,31=0(1.31 

114 CONTfHI/F 

IF (j.EO.Nl GO TO 11= 

GO To 71 
r 

C SECTION TO PREPARE AnD SOLVE 0(1. 3> MATRIX 

C 

115 CONTINUE 

116 OO 1 1 7 I - 1 . N 

117 8(1.11 »-V0( 1 ) 

IE (nSKIP.EO.OI GO TO 120 
IF (nDE8UG.E0.01 PRINT 176 
DO I J9 I =1 .N 
OO I 18 3= I .N 

118 DTI. 3>fDH0LO/ 1,31 

IF (NOEBUG.EO.Ql PRINT 175. ( D I I . 3 1 . J= I , N l .6 ( I . 1 1 

1 19 CONT |NUF 

120 DO 173 I =1 .N 
SO SUM =0. 

DO I 7 1 3=1. N 

50SUM=S0SUM+D( t . Jl**7 

1 21 CONTjNUE 
TEMPxSQRT (SO SUM ) 

DO 172 3=1 »** 

122 D( I . J1=0( I .31/TEMP 
0(1.1 1=811.1 1/TEMP 

123 CONTINUE 

CALL SIMEO (D.N.0.1 .OETERm. |P1 VOT.NMAX. 1 SCALE 1 
PRINT L77. OETE»M 

IF (OETERM.LT.ObO.ANO.DPRAM.EO.DPRMINI GO TO 75 


A03OO 
A03IO 
48320 
A 0330 
A 834 0 
A83S0 
A8360 
A8370 
A 8380 
A 0390 
A8400 
A8A1 O 
A 0420 
A 04 30 
A 04 40 
A 04 40 
A 0460 
A8470 
A 8400 
A 84 90 
A 8500 
4 8510 
A 8520 
A053O 
A 8540 
A 0550 
'8560 
A 8570 
4 8580 
A 0590 
A8600 
A 86 1 0 
A 8620 
A8630 
A 8640 
A8650 
A 8660 
A8670 
AB680 
A 0690 
A8700 
4871 0 
48720 
48730 
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IF (HETeOM.GF.c.o | r,n TO IBB 
IF <nCNVRG.EO.OI STOo *66fi 
IF InCnvOG.fo.1 1 GO TO 124 

DfiDf uxPAQA^-OPOAM 
nooAi= . ^»DPoa« 

PAQAvaPAOAM.OPRAM 

GO T-* 125 

124 RAOam=OaDJV| -OPPavj 

noCA«i i ,««noo*“l 

PARAmiPABAM) ♦OPOAM) 

GO T r> IB* 

125 IF (NCNVPG.FO.?) GO TO *»7 
IF (MCNVOG.GF.3l <-,<5 t0 9Q 

126 OO ! 97 I *1 .N 

127 FT AS ( I »*FTAS1 < 1 > 

GO TO 132 

128 OO | 9Q | » I • N 

129 OF T A f t >=8< I .1 1 

130 PRINT 150. ( f)F TA(|),ix).N) 
j*r 

Nf.vC) F^NT-VCLF. J 
Nf O »»<T aO 
MOI V«0 

OO 1 ■» 1 f * I . N 

131 f IASI I ) = F T A 50 < I 1 ♦ OF T A < 1 > 

GO TO 21 

132 CONTINUE 
GO TO 1 

133 CALL DAVT1M (IOATF) 

POINT 1*9. I DATE 
STOP OI01 


A8740 
A87S0 
A 87*0 
A8770 
A 8 780 
*8790 
A 8800 
A88! 0 
A 8820 
ABB 30 
A 884 0 
A8B50 
A 8860 
A 8870 
A 8880 

A 8890 

A 8900 
A 89 1 0 
A 8920 
A89-*P 
A 89*0 
ARQMC 

A 89*0 

A 8970 
A 8980 
A 8990 
A9000 
AQOlO 
A9020 
A9030 
A90«0 


A90*O 

13A FOBWAT (5F14.R1 A9f>70 

13F FORmaT <t*l K l A 9080 

136 FOWMAT I8 H STMACH=Ej*,b,2x. 6HGAMMA *E I6.B.2X«2HT-E16.8«2X. 7m T MET AD= A90V0 

I616.R.2X. 7HALPH*D=E j * . fl/ ) A9I00 

137 FORMAT 13H N» 1 2 . 2x , ?hM a 1 1 • 2X • 6HNRE AD= 1 I . 2X . 7HNSPACE * 1 I • 2x . 3HNP« 1 2 . A91 1 O 

12X.7hNCNV»G= I I ) A9I20 

138 FORMAT (1H1//J A9130 

139 FORMAT <2*10/ > A9140 

l«n FORMAT (/l A9I50 

1 A I FORMAT <RH FPSTGQMsE 16.01 A9I60 

I«? FORMAT < I XI *6 • 15/ (Rf I 6 .B > l A9I70 


J6.8.3X.6HB7 JNF=E|6.B/> 

179 FORMAT </5m Mf>F=l5.?x.3HTU=El6.0/ J 
IPO FORmaT </SH »?Fj1X/| 

FMO 

SIJBROUTINF FG 

r 

C »OOY GFOMFTRV 

r 

•COMMON F ( 3 1 . OF ( J 1 .re ( 3 1 . DFC I 3 1 . AH 1 1 3 1 • A02 ( 3 1 • AB3 ( 3 1 • A0 a ( 3 ) 

COMMON FUN 1 20 « 6 > • DFwn ( 20 » 8 1 . FUNC < 20 . 61 .DFUMC (20 .6> »B1 120.6 > .021 20» 
161.87120.*) .?A (20.6 > 

COMMON SB AR ( 20 1 . DSeoz 1201. SB ARP (201. CSB I ( 20 1 . DSB2 <201. DSfl 3(20). 05R 
I A (20 ) .X | <20 1 .*0<29 ). vO(20l .A | (20 ). A2I20 l .A7(23 ) ,AA (29>.A5<20) .*612 

2r |.A7«?o,. A0 (20 1. A<8(Pf)).GX( 20 ». GY C 20 1.GXX (20 1. GYM (20). GXY <20 >• ETA 
2«2C*).FTAS«2C*).rlASP(9f>) ,0^1AP<2O) .QMO(20l .R120) .P(20).UI20).VI20). 
AVI 2“ ).p*»(2C) .UP12P) . »/P ( 20 ).FP 1 20 I . XS « 20 ) . YS <20 ) .OUDZ <20 I • DPDZ <20 1 • 
SOVOZ < 20 ) • 0*02 ( 20 ) . Am ( 20 i . G < 20 > . 2E T A l ( 20 ) . ZE T A2 ( 20 ) , 2E TA3 < 20 ) . ZE T A4 
. 6(20) .B'JI <2 rt 1 .0U2 (20) , DUD <20 ) - DMA (20 ) .Dxl <20 I .DW2 (2n ) .DW3< 20 I .QWA (2 
70).DV1 < 20 ) • DV2 (20 ) OV3C20) • DV4 < 20 1 ■ G < 20 ) . PS 1 O < 20 ) . DP l <20 ) .OP2 <20 ) . 
80P3<20) .CPA 120) .DEONS<20 1.CROSiM<20) .POROGAMI20 ).0(201.CP<20).PS!S 
9O«2 O).SERNOiiL(23).XSfA«12O).ySHAR120).WhO 1SEN<2O |.UISF.N<Z0I 
COMMON XQ0AU <20 > . YOnAP (20 ) . xeAW <20 ). veAW(2n) « TAUI201 .G2B<20 I .DPDZE 
i X ( PC ) 

COMMON KTRANSF .SLOPE 

COMMON A AST .PI ) .PI 2 .« I 3. H2 1 . P22.R2 3.NSPACE.PI .M.N.L I . T . T ME T AR .GA'.M 
1 A, ox ) .CONI .CON2.STMArH.Ae.Al |.A12.AI3.A?1 .A 22. 423. A3J . A32 . A3 3 , ALPH 
2AR.NI . NOFRt JO . H . H< .Si GMA .WAD.NF . NL I Nf 3 . F°S 1 G « NPR | NT , SPACER .NFX TRAP . 
3EPS 1 GOM . FPS I NT . DFO . V I N 1 . «■ I GNP I 
COMMON /ERROR/ E»C 12 ) .E»H< 12 l.OLK < 12 > 

COMMON vcc 120 ) ,WCC <27 ) .CPGhOCY <23 ) . C D <2o I . SBAR mlDI 20 ) .XRHLD ( 20 1 « Yp 
I HLD<20 I »UC < 20 ) . VC <2C ) . WC <20 ) . V< < 2^ 1 . VV ( 20 ) . The TnOH ( 20 ) >°S INvP (20) . 
2POPT l (20 1 .PTOOT I (2n , , pt ( 20 > .POASTSO(20 1 . OOP I FF 7 <20 ) .CPHOOY (2Q ) 
COMMON- /BLOCK?/ NA.Nn.ANA.hN0.A2« r ,TU 
DIMENSION lpATF(2> 

TL=T 

NT|vtS=! 

NF = 2 

ABsTaNITNETAR ) 

NIslMTl 1/2 

r 

C Pony CFLFCTtON 

r 

IF (M.E0.O) Go TO 1 
IF (M.F0.2) GO TO 2 


A 9620 
A9630 
A96A0 
A9660- 
R 10 
a 20 
R 30 
R *0 
0 50 

e 60 

R 70 
B 80 
0 90 

R IOO 
8 I 10 
B 120 
B 130 
B 1 AO 
B 150 
S 160 
a 170 
B 180 

0 1 90 

8 200 
B 210 
0 220 
H 230 
B 24C 
b 260 
R 260 
B 270 
P 260 
B 290 
B 300 
8 310 
R 320 
8 330 
B DAO 
R 36P 
B .7*0 
fl 370 
P 38° 
8 300 
R 400 


:.2H| S 14 ,a*,5HU< l l=E1G.0.2x«5HP< I l=El6. R . 2X .5Hv< 1 )=E16.I 


. JHANA=F1 6.0.2x.3HN9= I2.2x.4H0NR*EI 6.8/ I 
1 5.2 X .SHNEXTRAPe 1 I ) 


14.7 FORMAT (1 
I2X.5MWI 1 ) 

144 FORMAT <215.2^16.3, 

145 FORMAT <4H NAaJ2.2x 

146 FORMAT ( 8H INTCNTa 

147 FORMAT I/48X .5HZETA.C- 
146 FORMAT 1//29H ZERO— 1 F*C 1 OCNCE CIRCULAR CONE//I 

149 FORmaT C2H V/< I X0F1 6.8 ) 1 

150 FORMAT <5H DETA/< ) X8F16.0) 1 

151 FORMAT (BM F T AS/(8F|*.fl| ) 

152 FORMAT <SF|*.R> 

153 FORMAT (8H FCOUNTs JS.2X.5HVMAX«E16.8.2X.6HEPS1G=EI6.8.2X.7MSPACER= 
IFlB.R.ZX.SHVMxTESTaF^.e) 

^^T = E 1 6.8/ ) 

(7H PARAM»El6.8.2X.PHMal I . 2X « 7H1 NCRMT > I 2 . 2X .7MNC YCLE® IA ) 
VTEST=E1 6.8.2X.7HVTEST1 =E16.8I 
<6N FT ASP/ (RE I 6.0 > 1 

"’III 4 T SHOCK/ ( 8E 16.8) > 

< I 6H CP < I 1 AT ?ETA=0/<8E1 6.8 ) 1 
t SL0PE*E16«fl.2x.8HKTRANSFa J2) 

< 1 33M U PHO S POROGAM U 


ISA FORMAT 

155 FORMAT 

156 FORma 

157 FORMAT 
150 FORMAT 

159 FORMAT 

160 FORMAT 

161 FORMAT 


1 r 


VC 


VY 


VZ 


VINDWA 


LEEWAR 


I.ZX.7HSPACER=E16.t 


,2X .8H 


NSTOP*. I5///1 


2 OT/PT1NF /) 

162 FORMAT </72H 
I Rf> LINF ZFTA LIMIT/) 

163 FORMAT I/71H 
ID LINE ZfTA LIMIT/) 

1*4 FORmaT (IIE12.4! 

165 FORMAT </7M EPS IG*£ 1 (S.0. 2X .8HEPS IGMX>E1 6 • 

I FPS I v*R“E 1 6 . B .2X . 7NEPS I NT*E 16.0/ ) 

166 FORMAT (///AIM SURFACE VALUES ARE NOT CONVERGED. 

167 FORMAT </8M RANGLE*F 1 6.8/ 1 

160 FORMAT l/HH NCYCLE*. f2.6H AT .24|0/> 

169 FORMAT ( 20H A26I7 COMPLETED AT . 2A | 0 1 

170 FORMAT I/33H NCNVRGaO AND I CANNOT HALVE DPRAM)/) 

17J FORMAT I///4AM SURFACE PROPERTIES NOT CORRECTED FOR m2e=1///» 

172 FORMAT <//42H 0*Vls-nL0-A2617-*PPLtEO MECHANICS -9-0-691 

173 FORMAT CI5H OERNIe KlUNXER) 

1 74 FORMAT I93H CONICAL FLOW ABOUT ELLIPTIC CONES 0Y THE METHOD OF LIN 
1ES WITH INCREMENTATION OF A PARAMETER//) 

175 FORmaT (IX8EI6.0I 

176 FORMAT (7h D< 1 • J» | 

177 FORMAT <BH DETERMsE1*.B) 

178 FORMAT <0H NCYCLE= J2.2X,6MVTEST«El6.B.2X.5MVMAx=El6.8.2X.SMAAST«ei 


A9180 
A9l 90 
A9200 
A92I0 
A9220 
A9230 
A92A0 
A9250 
A9260 
A9270 
A920O 
A 9290 
*9300 
A9310 
*9320 
A9330 
A9340 
A9350 
A9360 
A9370 
A930O 
A 9390 
A9AOO 
A94 ) O 
A9420 
49430 
A9AA0 
A9AM0 
A 9460 
A9470 
A9480 
A 9490 
4 9500 
A95I 0 
A9520 
49530 
A95A0 
A 9550 
49560 
*9570 
A9580 
A9590 
A9600 
49610 


TAYLPR-MACCOLL 


GY 

Gxx 

GYY 

GXY 


1 = 2 . 


I >*?. 

1 )»0.p 
IF (nDEBUG.FO.O ) 
IF (nCEBUG.EO.O > 
GO TO .76 
NSrro=2 


PRINT 46. 

PR I nT 45. 


) . XO < I 1 . YO ( I 1 

i . gy < 1 ) .gxx < r i 


> .GXY< I 1 


CIRCULAR AND FL1-IPTIC CONE - COMPUTATION OF X|(Nt) 


N 1 NT x I 
NOUAr>» 1 
F ( 1 ) *0.0 
PlZhiO.O 
DS*.9| »AB 

of it )=ns 


INTEGRATION WITH XD qR YO INDEPENDENT VARIABLE - N I NT = 1 
INTEGRATION OVER XO - NCMANGE=1. VARIABLE STEP - NSTEP=2 


X0O=O.0 

NCHAnGFsI 

CHFC.Fl * AB/SORT < 1 T*»2 1 

CNFCK2=-T**2*AB/SQRT( I I 

DO 6 | NT CNT ■ 1 . | 00000 

CALL 0ER1 V (NINT.NCmaNGE.NDEBUG. T .AB.F.DF . NF . XOO . X l« . SLOPE -BSLP .AS 
1LP1 

IF 1 NCMANGE »EQ»2. AND . A0S<F (til «(-£« l «E- 10 1 GO TO 7 

CALL RUNKUT ( N 1 NT .NChANGE • NS TEP . NQE0UG . T . AB . F . OF . F C.OFC . DS . A0 I . AB2 
1 .AB3.AB4.NF.EPS I GOM.nOUAD.XOO. XI R. SLOPE .BSLP.ASLP 1 
IF ( INTCNT.EO. I ) OSOAR=DS/AR 
IF (NDERUG.EO.fll PRINT 47. 1 NTCNT 

IF <NCHANGE.EO.I.AND.ARS<CHECKI-F(i )).LF.l.E-07) GO TO 4 
IF ( NCMANGE. EO.l .AND. <F 11 >*DF I 1 ) ).LE. CHECK) .AND. CHECK 1 - IF ( l ) ♦DF 111 
J J.GT.I .E-071 GO TO 6 


8 41 0 
B 420 
8 470 
R 440 
R 480 
8 A*0 
B 479 
B 480 

a 490 

B 5no 

e sio 

B 520 
P 530 
8 540 

B 550 
P 560 
0 570 
8 580 
R 59C 
P 600 
e 61 0 
B 620 
B 6.70 
B 640 
B 650 
R 660 
a 670 
B 680 
R 690 
R 700 
B 7| 0 
B 720 
B 730 
0 740 
0 750 
B 760 
8 770 
B 780 
B 790 
0 BOO 
B BIO 
B 820 
B 830 
B 840 


30 



APPENDIX A 


IF INCHANGE. EQ. 1 . AND. (Ft ( )+DFl l 1 l.LE. CHECK) .AN0.CHEC<|-1F < 1 I *DF ( | > B 850 0 

I l.LE.l .E-Of) GO TO 3 B 860 

IF (NCHANGF.F.O.l .AND. (Fit t+QF<l ) I .07 .CHECK 1 I 60 TO 3 B 87 O 

IF (NCHANGE.EQ.2.4ND. IF! j )+OF< I ) J .LE. 0.0. AND. ABSlFl I )*0F( I > l.GT.l • B 880 
IE-07) GO TO 6 3 890 

IF (nCHANGE.EQ.2. AND. (F 1 | )+DFI 1 > 1 .LE .0.0. AND. ABS (F 1 1 > + DFI 1 1 1 .LE • I . B 900 
IE-07) GO TO ' 9 910 

IF 1NCMANGE *EQ .2 . *Nf>, ! F < i > (It) .GT .0.0) GO TO 5 0 920 

3 nS*CHFCKI-F<l ) B 930 

nF(i )*ns 8 9*0 

GO TP 6 B 9=0 

P 960 

INTEGRATION OVER YO - NCMANGE=2. VARIABLE STEP - NSTEP*2 B 970 

8 980 

A NCHAmGF=2 B 990 

F(l)sCHECK2 81000 

DS«.P1*A0 B10I0 

f>F(l)=OS 8IC20 

GO Tn 6 B 1 030 

* OS*-F( | ) 810*0 

6 CONTtNUF 8 I 050 

7 TAI<N|«F(2) 81060 

IF (m2E*F0» I »ANO.MT I VE5.E0* I ) T AUL = T AUN I B1070 

IF 1 M2E.EQ. I • AND • NT I M ES»EO»2 I TAUU*TAUN1 81060 

TAIMN)*2»*T AUN I 81090 

IF 1M2E.F0.1 .ANO.NT|mFS.E 0»2>‘ T A>j«N)*TA*»L + TAUU 81 100 

TAUNsTAU(N) 31)10 

GO TO <8.9.10* KTRAnSF BI120 

8 T AUQcP ■ B I 1 30 

XJR-TAUR 8J)*0 

BSLPsTAuR 8 I 1 50 

ASLPsl. 81160 

XfN|«TAlWI 81170 

XlN*7.»XJNt 811 BO 

XI (N ) *X ! N PI 190 

GO TP 1 1 PI 200 

9 TAUR*TAV1N1 81210 

ASLP*SLOPF 81220 

X|R=7.»TAUR/«2.*SL0Pf* 1 . ) p I 230 

XINlsXtR P 1 2*0 

y|N-2.*XINt B 1 250 

XI IN ) *X I N PI 260 

RSLP=I 1 .-SLOPE >/<3.*xtR»*;> ) R I 270 

GO TP II p 1 280 


B 1 730 

NF*3 B 1 7*0 

NfVT=2 81750 

NOllAn*2 B 1 760 

NSTEP=2 PI 770 

1NT10=*0 B 1 780 

IF INSPACE.F0.il DX I = AN/FLOA T < I NT I 0 I B I 790 

IF (NSPACE.E0.2 1 DX I sAA/FLOATUNTl O l B180O 

IF InCFRuG.FO.O ) PRINT *9. DXl B1B10 

XI II ) = O.0 81820 

XO<l )=0.p fi 1 830 

IF (k2a.FO.11 T=TL 81840 

nChanGF=1 81B60 

xoil )*-T*AB 01060 

Fit) iX 111) 81870 

F12i*xOI l ) B 1 880 

Fl3)aVO! 1 ) 81890 

df i i >=nx i p i 900 

IF 1M2E.F0.1) GO TO 21 01910 

no 2P 12*2. N 81920 

OO 17 I *2 • 1 COf)P0 8 1930 

CALL OERlV ININT.nchaNGE.NOEPUG.T. AB . F . DF ,NF . XOO • X I R .SLOPE .BSLP ♦ AS B19*0 
| L 0| 81 950 

CALL RUNKUT ( N I NT . NCHA NGE . NS TE° . NREB1JG • T . A8 . F . DF . r C .DFC .DX I • A0I . AB 8)960 
12.A0 t.ABa.nf .EPSIGOW .NOUAD.XOO. X I P • SLOPE . BSLP • ASLP 1 61970 

IF INCFBUG.EO.O ) print *3. 1 . F ( 1 ) . F ( 2 ) ,F 1 3 ) B1980 

IF I ABS1F1 I )-x I I I 7.) ) ,LE. I .E-l 0 1 GC TO 18 91990 

IF 1 1FI 1 l+DFC I > I.LE.Xt < I2I.ANO.XI 1 IZ1-1F1 1I*DF(| 1 l.GT.l.E-07) GO T Bi’OOO 
IO 17 620 1 C 

nxlMLC*Oxi B2020 

DXl »xl ( IZl-FI 1 > H2030 

nr« 1i=OXl R20*0 

I 7 CONTINUE 82050 

) 8 IF (nSPAcF.FO. I ) nxlsOXlHLO R2060 

IF InSPACF.FO.I) OF It) *DX 1 B2070 

IF (NSOACF.FO. 1 ) GO TO 19 B20B0 

IF (F(l l.GE.X] (NA).ANO.F(l I.LT.Xl (N8\ ) DX l « ARR/FLOAT 1 INT l 0 1 B20V0 

IF |F1 1 ).GE.X | 1NP l.ANO.Fl 1 l.LF.XI IN) ) OX I = AN/FLO A TIINTIO) R2I00 

IF (NOEPUG.FO.O > PRINT 49. DXl 62110 

nFl 1 l=OX! p 21 20 

19 XI ( |7)*F(| ) 621 30 

XO M7) sP 12 1 02140 

Y01t7)«F13) 02,150 

IF 1NOE6UG.EO.O ) print 44. | 2. X I 1 I Z I . XO 1 1 2 ) . YO 1 12 1 . OF 1 1 ) . I 62160 


I" TAURrO, 

X I RsTAllP 

ASLP* 1 . 

XI 1N) = 3.*T41MN)212.*«L0Pf 1 

XlN*Vt IN) 

RSLPrlSLOPF-l ,|/n,*y|(N)..2, 

XINI=.S*X1 IN) 

n xmi»'*.o 

IF 1M2F.NF.1) GO TO 1? 

IF 1M2E .FO. 1 .AND.NT I MFS.|.;o. 1 ) XIL-XIN1 
IF 1V2F.F0. I .AND. NY I '*CS.Ff),2 ) X't)*xlNI 
IF 1M2F.F0.1 .AND.NTt«FS.«-P.2) X| IN ? *X IL-*-X 111 
IF 1M2F.F0.I .ANn.NTI-FS.c-o.2; GO TO 12 

NT I Mc*S = 7 
T = TU 
GO TP 2 

12 |F INCFBUG.EO.O > PRINT So. 0LK 1 I 1 . X [ W . T AUR . X I N. 3lO=' .HSI.P . f.OijAN ,i)T 
1 AUOXI .0X11 .X INI 

POINT 47. INTCNT 
XI (NA )=ANA*XIN1 
XI 1NP ) =PN8*X INI 

IF INCeHUG.EQ.O ) PRINT 39. X I 1 l ) . X I 1 NA ) . X | 1 NH ) . X I N 1 . X I IN ) • T AlIN l . T A 
1UIN) ,TAUU.TAll_.X|U.X Jl. 

|F (MSPACF.FO. 1 ) GO TO 13 
AA*X|(NAI /FLOAT (H)*l ) 

ABB* 1 X I (N8I-XI (NA) 1 /FLOAT 1M8-NA) 

13 AN* <xl IN)-XI (NRl T/FLPAT (N-NB) 

IF (NDFRUG.EO.O ). PR I NT 48. AA.AB3.AN 
no I A 1 = l .N 

IF 1 t .Ffj. 1 .OR. 1 .FQ.NA .OR. [ .FO.NU.OR. I .EO.N) GO TC IS 
IF O..SPACF.FC. 1 ) GO ta la 

IF 1 I.GT.l .AND. I .LT.WI X T < 1 ) = A A ‘FLOAT 1 I — 1 ) 

IF I I .GT.NA.AND. I .LT.NP1 X I ( I ) *X ! (MA I *A*N-.»FLOA T ( ! -NA ) 

14 IF | | »GT .N9.AMO. ! .LT «N) x ! ( | ' =x I (NR ) * A N»F LOA Til —NR ) 

10 T All I | ) = T AuR ♦ (XI « I )-VlR)F|j.«LP* > 'SLP*(Xl ( [ 1-X |R ) •»? > 

1411*1 = ASLP *5. *p?LP» (X I 1 I ) -V | R) **2 
G2° ( |)=I ./TAlry J 
16 CONTINUE 

IF INCFBuC-.EC.f) ) PRINT 38. (XIII). 1*1. N) 

IF INlJFpiJG.FO.O ) PRINT so. 8LK ( ? ) . ITAUI t ) . | ■ I .N) 

IF (NCF8UG.F0.0 I PRINT 50. MLK 1 3 ) . ( G2H C I ) . I * I .N > 

CIRCULAR ANC ELLIPTIC COnf _ COMPUTATION OF XOI I » 

INTFF.RATION OVFR VI - N INT *2 • VAR I ARLP STFO s I ZF - NSTFD =2 


81290 
PI 300 
P.I319 
Bl 320 
8 I 330 
B 1 340 
81300 
01360 
Bl 370 
B 1 380 
B I 390 
B I 400 
B 1 4 l 0 
Rl 420 
81430 
014*0 
01450 
Bl 460 
Pt *70 
81*00 
81*90 
81900 
B15I0 
Bl 520 
P I 530 
B 1 540 
B195C 
31S6C 
81570 
B 1 bttO 
8 1 590 
B I 600 
01610 
61620 
6 1630 
9 1 64 C 
0 I 600. 
PI 660 
HI 670 
Rl6eO 

8 1690 
81 7PP 
HI 71 0 
81720 


2" CONT|N(IF 0 7 | 70 

GO* TP 3 1 02100 

21 no IZ*2.N ^ R2Ion 

no 27 |«2.1 n 6T , 'I 82200 

CALL CFR| V (N1NT .NCHANGE.NPEPUG.T . AB.f.OF.NF .XOO.X I W.SLOPE.BSLP. AS 82210 

1LP> P222C 

CALL RUNKUT ( N I NT .NChANGE . NS TER. NDERUG . T . AM . F . DF . FC . DEC . DX I . ABI . AR 922 30 
1 2. Afl 7, A04 .NF.FPSIGOM .NOUAD.XOO.X I R . SLOPE • E 'LP . ASLP ) 62240 

IF 1NCE8UG.FO.P ) PRINT 43. |.F(I ).FC2)«F(7).T D2250 

IF 1 ARSlF 1 1 l-Xl 1 171 1 .LE. 1 .F-IO I C,c TC 28 B2260 

IF I nCHANGE .ED. I . AND. ARS I X IL-F 1 ] I < .LE. 1 . E- 1 O ) GO TC 2* 92270 

22 IF IFlj )+DF(l l.LF.XI itZl.AND.AoSlXmZl-FIl l-RFl | > l.C-T.l .E-10I GO M22B0 

1 TO 27 02290 

IF ( f ( i ) *pF II l.LF.XI |IZ). AND. ABS (XlCIZl— F(|) -OF 11 )).LF.I«F _ IC) GO H2300 
I TO 26 8231 0 

IF ( c 1 | ) ♦n c 111 . GT .XI IIZlI GO TO 26 02320 

23 IF (MCH4Nf,F.=n.2l GO TC 27 32330 

IF |F| | ).»DE ( 1 ) .LT.XIt .AND. AnSIXIL-EI 1 l-DEl I I I.GT. 1 »t-10) CO TO 2 7 B234C 

IF IF! I 14DFI 1 l.LT.X lL»»ND.AbSlXIL-F( I l-HF C 1 > 1 .LT. I .*- 10) GO TO 29 I523SO 

IF Ifii > + r>F»t j.GT.Xli ) GO TO 29 92360 

24 NCHA^tC.Fr? 82370 

nx I *nx I mlo 9 2 360 

OF(i ,*8xl . 02390 

TiTU 82400 

GO TP 22 024 | P 

nv!M| p = ny| 02420 

nx I = x IL-F 1 1 ) 82430 

AF(1 1 =Ox I ' 82440 

C-n T/. 77 R24RP 

26 nxIHi n = ny| R2460 

nxisvl 1 171-Flt * 02470 

nru i =nx I 024BO 

27 CONTI NNF 02490 

7R n»|sn»lHir> 02500 

nui i*nxi 820 io 

xl (IT|*FI1.) 02520 

XOII71=F12) 02030 

V0(17)XF(7) F?5*0 

IF (NOFRUG.FO.O * PRINT a*. I7.XI I 17 ) • XOI [Z>. YOC IZ ) .DF ( | ) . I R25S0 

IF (NCFRJ/C..F0.O ) DP 1 »•! 4 3. NCNANC.f .px I . T 82560 

IF IA0SIXI 1 I Zl-XIL I.GT.l .F-IO) GO TO 29 62570 

NC8AvC,f-7 02600 


GO TP 30 


P260O 


31 
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29 IF <nChANGE»fQ. I .AND.FI I )*f)F < I I.GT.XIL ) OX! »X IL-F l I ) 

IF <NCHANGE<FO< I .AND.F t 1 ) *D‘ < 1 ) .L 1 <X 1L. AND. 485 < X IL-F I | ) -DF I | ))<LTt 
»\<F^,0> OXl*XU.-F<l) 
nFii t*nxi 

|F oo|wt 49. Ov I 

•>(■> rONT|NUF 
' r 

. C GFOMETRIC PARAMETERS for CIRCULAR ANO ELLIPTIC cones 

3! IF <NCEBUG<FO<1 > GO TO 33 

no 3? ! =1 .N 

3? PRINT 40. I <XI < I >.XO< I I. voc I ».TAu< I I 

33 no 3e I *] ,N 

IF <»ZF.FO,rt) GO TO 34 
IF < V I < I ).LF.XIL I T*TL 
IF <y|< I t.GT.y IL ) T«TU 

34 GX < I | z? . *T**?*XO ( I > 

Gv < i iip.tyn ( i i 
GXV« I >r2.»T**2 
GYYC,,,?. 

GXYC , ,=0.3 

IF <NOEBUG<FO<OI PRINT 45. I • Gx < I, . G V < I 1 . GXX < I > <G V Y < I , . GXY < I > 

35 CONT t NUE 

36 IF (v.FO.o, L I M I T1 * I 
IF (m.nE.D L 1 M 1 T l = N 
OO 3-, | =| .LlVITl 

Al < I ,*| , + x0< I >**2+YOf I >**? 

4« <1 , =XO ( I >*GX< I , + Y0f I )*GY< I 1 
A? «-I ,*GX I | )**?+GV IM**2*A4 ( I ,**g 
A5<:< %= c,Y< ! ,*YO< ! \»A4 t I \ 

A6<;I )<r>X( I > ♦ XO ( I ,*A4 f | , 

A7 <il ,=XO< I »*GYI I , — YD < I >*GX< I , 

A8< I ,«GVI 1 ,**?*GXXI |,+GX< I ,**2*GYYj | , -2 . *GX< I ) *GV < I )*GXY< l» 

A<BI | ,=-A0 I I J * < A 1 ( f ,/A2< I j 1*»1 .5 

PS I<1 ( ! ,=57. 295779" 1 * A T AN2 ( VO ( I ) . XO < I t) 

O < I 1 = 1.0 
opii ,= n.n 

IF <NCEHUG<F0< ? > PRINT 41 

IF <N0ERUG<F0<0 > PRINT 42. A 1 < I I . A? < I > . A3 < I > • A 4 ( I I . Ab < I , . A6 < I > • A7 ( 
I I ) ♦ Ap< I | . A«® < I | <GX« I ,«GY< I , <PS ln< I » 

37 CONTjNWF 

IF (MgF.FO.I > T = T<_ 

RPTIjon 


52610 
B2620 
32630 
3264 0 
32650 
526ft-' 

52670 

B 2 600 
®269t' 
B2700 

52710 

32720 

32730 

B2740 

B27SO 

32760 

32770 

P27flo 

B2790 
32000 
B23I 0 
B2820 
32830 
B264 0 
B2850 
52060 
32070 
32880 
B209O 
B2900 
3291 0 
B2920 
B2930 
B2940 
62950 
32960 
R2970 
32980 
32990 
33000 
B30I C 
B3020 
P3030 
B3040 


ILP1 

no A 1=2. N5 
A32< , l5f3*AF( 1 , 

IF <NCFBUG.FO.O ) PRINT 13. < I . AB2 I I » .F I I » . I * I • NF I 

CALL 0F W I V ININT * NCHANGE • NOEtJUG . T . AH * F » f)F ,NF . XOU. X I k . SLOPE • t>SLP .AS 
ILP» 

no 5 j t?.nr 
A3 3 < i »=ns*np< n 

f < ! | iFC < l »*r* c 

IP <NCPPUG<PO<0 ) PRINT 14. ( I ,AB3< I , .F < I » . I* l .NF , 

CALL DPR1 V <NJNT . NCHANGE • NIJPrfWG. T . AB . F • nF .NF . XOO . X 1 « . SLOPE <HSLP . AS 
1LP) 

no 6 1 = 2 . NF 
AAA < ! , *f>5*np I ! , 

6 P< I JiFC < I »4| »/6< * < A3 I < I ) ♦ ?.« A 02 I I l*2.*AH3 < I >4 AHA < I , , 

IP (NCFBUG.EO.O I PRINT 1 6 . < I . A84 < I ) .F < I ) . I * I .NF , 

IF <nSTEP.FO.1i RFT’.'ON 

IF (NOUAD. EO. I .ANU.F < I l.LT. ,2»Ab , RETURN 
no 7 |t?.NF 

IF (NOUA0.FO.2.ANn. A°S<An2< I )/l»S).Lh.l .F-06, GO TO 7 

IF 1NOUAO.E0.I .AND. HoSI *H| < I »/l>S).LE. I .E-06> GO TO 7 

IP (nOuAD.EO.I .ANO. AnS(AH4 < I ,/DS».LF. . I .F-061 GO TO 7 

IP <M0UAn.E0.2» TP5 TbA 3SM <-Ap.3< I l/AH2< I » » 

IP (NOUAD.F-O. I ) TEST = AriS < I • — AN, < I )S AtjM 111) 

IF U.F0.?> TF5TMAX-TF5T 
IF <TEST.GT.TFSTMAX) TESTMAxsTEST 

7 CONTINUE 

IF (TFSTMAX.GP.FPSIGOH.ANI). abSIDSI.GT.DSMIN) GO TO 8 
IF <TFST“AX.LE. < . I *FOSIG0M ) , GO TO 9 


3 os=.<=»ns 

GO TO -2 

9 IP < t I .9*nS , .GT .OSnAx 1 RETURN 

ns=i ,o»os 

OP 1 1 y=6S 
RETURN 


10 FORMAT 
1 t FORMAT 

12 FORMAT 

13 FORMAT 


I 7H RUNKUT / 1 A , 8E 1 6 • 8 , 

( 4H ns=E16.S I 

< I X.2HI = I5.2X.6H3I < I »=E I6.8.2X .3HF <1 I =EI6.8 , 
< ) X.2H1 = I5.2X.6HB21 1 >=F1 6.8.2X.5HF < 1 >=Et 6.8) 


C 260 
C 270 
C 280 
C 29C 
C 300 
C 310 
C 3?~ 
C 33C 
C 340 
C 35 r. 
C 360 
C 370 
C 3P0 
C 390 
C 4 00 
C 410 
C 4?0 
C 430 
C 440 
C 4 53 
C 460 
C 470 
C 480 
C 4 90 
C 600 
C 5I” 
C 620 
C 530 
C 540 
C 550 
C 560 
C 570 
C 530 
C 590 
C 600 

C 6<o 
C 62” 
C 670 
C 640 
C 650 
C 660 
C 670 
C 680 


B3050 

38 FORMAT C6H XI < I )/-<0F16<8» , 33060 

39 FORMAT (5X.5HX I < t ,. 12X .6HXI (NA IOX.6HX I <N0 ). I OX.4HXIN1 . 1 1 X.bHX I <N BJ070 

1>*I lx.SHTAUNI • J2X«6HTAU<N,X7E16.8> 03080 

40 FORMAT <3H I * 1 5 <2X . 6HX I < I ) =E I to. 8 « 2X < 6«XO < | ) =E 1 6 <B . HX . 6HYO < I I =EI 6.8 33090 

I »2X. thT Au<1 )®FI6.05 B310C 

41 FORMAT I I OH A | < I ,FT C • I • B3II0 

42 FORMAT < I X8E 16*8, 83120 

43 FORMAT ( 1XI5.4PI6.8, B3130 

44 FORMAT <4H IZ=I5.2X.7HXI < I Z ) =E I 6.8 < 2X . 7HXO Cl Z , =E 1 6 .8 <2X . 7HYO f IZ )=E 33140 

I !6.8,2x.6HOF< I ,=E16.8.2x.2HI=|b, B3I50 

45 FORMAT OH I = I4.2X.6HGX( I >=EI6.B.2X.6HGY< I , =E I 6 . 8 . 2X . 7HGX X < I )=E16< B3160 

18. 2X , 7HGYY t I 1=EI 6. 8<2X<7HGXY< I )=E!6.e 1 B3<70 

46 FORMAT <3H I = 1 4 <2X < 6HX I ( I > = E 1 6. 8 .2X < 6HXO C I ) =E I 6< B < 2X < 6HY0 < I > =E 1 6.8 33100 

t ) B 31 90 

47 FORMAT (8H INTCNT=I5/> B320C 

48 FORMAT <4H A A=FI 6 .8. ?X.4HAB8 = E 1 6 .8 . ?X. 3HAN = E1 6. 8 ) B3210 

49 F0Rm aT ( 5 h OXI =E 1 6.8, B3220 

50 FORMAT ( I 5H SUBROUTINF HG .1X146/(0816.3), B3230 

END B3240- 

SUBRnUTINE RUNKUT (N INT .NCHANGE < N5TEP <NOEBWG. T . AB.F . OF .FC <OFC <DS < A C 10 

1BI .Aa2.AB3.AS4, NF.FP4IG0M. NOUAD. XOO.X|R.SLOPE<BSLP.ASLP, C 20 

C .30 

INTEGRA/ ION FOR <?00Y GEOMETRY • C 40 

C 50 

DIMENSION F < NF ) < OF < NF > • FC I NF , . OF c < NF ) . Aril (W I. AB2INF). A B3 < NF C 60 

I). An4<NF, C 70 

IF <N0EBUG<F0<0 I PRINT 10. NF. F < | , , F <2 ) , OF < 1 ) . DF < 2 , C 80 

FIXED STEP INTEGRATION - NSTEP»I< VARIABLE STEP INTEGRATION - NSTE C 90 

QUADRATURE - NOUAD* I • INTEGRATION - NOUAD«2 C 100 

TESTmAX*.5#EPSIGOM C HO 

OSMAx».02*AB C 129 

OSNtw=!,E-06 C 130 

OO I | ■ | ,NF C 1 40 

0FC< , >=OF < | , C I 50 

•| FCM|*F<II C 160 

2 IF < NOEBUG. f 0. 0 , PRINT II. OS C I 70 

OF < | , =I-)S C 180 

00 ,3 1*2, NF C 190 

ABl < | )=DS«OFC< | , C 200 

3 F< I )=FC < I )+ABI < I >/2. C 210 

F< 1 >*FC 1 1 ,+f)S22< C 220 

IF <NOE0UG.EO.O) PRINT !2< < I < A3 1 < I » ,F < | ) , J » 1 .NF , C 230 

CALL OERIV <N|NT, NCHANGE. NDE6UG< T . AS .F . DF .NF . XOO. X I R . SLOPE <BSLP < AS C 240 


14 FORMAT < 1 X.2HI = I5<2X<6HB3< I ) =E 1 6.8 . ?x . 5HF ( I )=Flo.fl ) C 690 

15 FORMAT < I X.2HI= 15.2X.6HR4 ( J ,=F1 A.B.rX.EHP < I )=F 16.0 , C 700 

PNC r. 710- 

SUBROUTINE DER IV <NINT .NCHANGE. NjJEBUC-.T.AR.F. OF.NF, XOO. X,«. SLOPE, 9 5 JO 

ISLP.ASLP, o 20 

COMPUTE DERIVATIVES FOR BODY GEOMETRY INTEGRATION 0 40 


DIMFwSION F<NF,. OF(wF) 0 60 

GO Tr> (1.5). N I NT D 70 

1 GO TA <2. 3). NCHANGE f> 00 

2 FHI=T*SORT< AB#*2-F< I )**2J 0 90 

GX1=7.*T»*2*F<1 1 0 100 

Al l=, ,+F<l )**2*FBI**2 0 110 

GO T-i 4 C 12 n 

3 XOO=, ./T*SORT <AB«*2*T**2-F ( l ,»*2 » 0 130 

FBI =T*SORT < Ae*»2-XOO*«2 , 0 140 

GXl=2.»T**2*XOO 0 150 

A) 1=1 .+XOO**2+FBI **2 O <60 

A GY I =— 2 . »F31 D <70 

A4 I =2. »A6**2*T**2 0-100 

A?I=GX1**2*GYI**2+A4J**2 * D 190 

IF <NCHANGE.EO.il OF f 2 , a- SQR T < A2 1 I / < A 1 I *G Y I ) 0 200 

IP < NCHANGE .E0.2 ) DF <2 ) « SORT < A2 I )/ < A 1 I *GX |l 0 210 

IF < NOEBUG. EO.O I PRINT 6. N I NT . T . AB < F < 1 , . F < 2 , . Fb I , GX 1 . GV I . A | I , A4 I , O 220 

I A2I .Ft ,DF< 1 ) <DP <2 J D 230 

PCTI ION n 24 6 

5 OuAN=AR*»2— F (?,**? 0 250 

FBI =t*SORT < ABS<O uANI, D 26^ 

GXl=».*T**?*F<2) 0 270 

GY! =7.*F<3 I O 200 

Al 1 = 1 .♦F<2I**2*-F0I«*P D 290 

A4 I=7.»AB»*P*T**2 O 300 

A2 I =GX I **?*GY I**2 + A4 1**2 O 310 

TAUX|=ASLP+3.4BSLP*<f< 1 ,-XlR,**2 O 320 

G?B|=1 ./TAUXI 0 330 

OF(2,=-All*GY|/<SORT <A2| l*G20H 0 340 

DF ( 3 , = A 1 I *Gx I / ( SORT < A2 I )*G20 I I O 350 

IF <N0EBUG<E0<0 I PRINT 6< Nl NT . T . AB . FtJ 1 .GX 1 <GY J . A l I . A2 1 , A4 I <F < I > <F D 360 

I <2l.P<3) <OF < I > < DF <2 , .OF < 3 ) . T . OT AUDX I <G2B I 0 370 

RETURN 0 380 

0 390 
n 400 

6 FORMAT f I 7M SUBROUTINE DER I V/ 1 I 5/ < 8E l 6 . 8 > , D 410 


32 


APPENDIX A 


fno n «?o- 

SURROUT INK AROROY E 10 

f 20 

CO“Oi lT p APPROX fMATp «<MOCX ^H4P? E 10 

F 4ft 

COMMON F 13 | ,DF 13 1 t PC|l I «OFCI 31 •mi C31 .A62t;» » « »»3(3 1 .AR4 I 3) E 50 

COMMON FUN ( 20 . ft ) . nfl»j < 20. 6 ) . FUNC (?0« 6 1 .DFUNC (20 « 6 ! -F 1 < 20 . 6 1 • t)2 I 20 • E 60 

16) .B-*t2O.6>.fi4(20.S> E 70 


COMMON SB AO (20) «0SR0r<201 .SBARP<26» .OSf! <20 I.QSo2(20) . 0SS1 3 < 20 1 • DSD E BO 
1 4 (20). XI «20| .*0(20 » . vO<20) . A1 120 » .A2<20) . A3 (20 > .A4 <201 .A5(e0> .*6(2 E 90 
20 ) .AT (20 ) ■ A 0 4 2C 1 . AKB f 20 ) .GX(2O).GV<20 l.GXX (20 l .Gv v 120 * • G> v < 20 ) ■ E T A E 1O0 
3 (20 > .ETAS (20 ) . ETASP r ?0 > .BET AO <20 > .Rh0<20> .R (20 » .P ( 20 > .U(20 1 • V (20 > • E ISO 
4 w (20 ).PP(20) • <iO ( 20,. V P( 20 J .*»P< 20) .XS (2(1). vs ( 23|.OUOZ<2Q ) • OPDZ (20 > • E 120 
5DVQZ ( 20 I • O'* 02 ( 20 > • am <20)«5<2G1.ZETA1 (2C » . ZF ( A2 (20 1 . 2E T A3 ( 20 I • Zl* T A4 £ 1 30 
At ?Ol ,CU1 (2° 1 «0U2 (2o | .003(20 I .004(20 I »DV1 (20 » .{V*2 120 > .0*3 ( 20 1 .0*4 (2 E l 40 


70 I <OVI <20 ) .OV2 120 | • OV3 1 20 i . r>VA (20 ) >G <20 ) .PS 10 ( 20 ) . op 1 <20 » .DP 2 (201* E 150 
BDP.3O0 I .OP4 < 20 ) . f)FGN< <20 I .C.NOSSM(20 I .POWOGAWigc ).C (20 I «0P(20> .PS IS £ 160 
90 (20 ) . RERNOUL ( 20 l .XS«»AW<2n 1 • YSBAR ( 20 I .RhO 1 SEN ( 20 > . u I SEN <20 I £173 

COMMON XORAR 120 I . VORARI20 1 « XBAR <20 > • vfeARI ?ft ) . t AU(2ft I .G2RI 20) .DPDZc E 1 BO 
IT(?"| F 1 90 

COMMON <TPANSF.5L0PF * E 200 

COMMON A AST. 5 I l .B12.ol3.R2l . B22 . B23 . NSPACE .P 1 . m .N.L l . T. THETAR .GAHM £ 2)0 
1 A .Ox | .CONI .C0N2.STMArH.At3. A 1 I . A 1 2 . A I 3 1 A2! . A22 • A23. A3 1 .A32 .A 33 , alph E 22c 
2AR.N| .NDFBUG.H.HK. SIGMA. WAO.NF.NLINES.EPSIG«NMR|NT. SPACE" .N£XT"AP. E £30 
3EPStftOM«FPSINT«D£U.x|Nl.SICNPt E 240 

COMMON /ERROR/ ER< 12 1 .FOB( 12 >.BL<( |2) E 250 

COMMON VCC(20 >.WCC(2 < '1 .CPSH0O<(20).CP(20) .SBAMhLOI 20 I .X.3HL0 (20 > .Y3 E 260 
I HLD ( 20 I . UC < 20 I . VC <20 ).WC<20I • VX <20 I . VY I 2ft I . THE TNOR 1 20 I .PS 1 NOW 1 20 1 . E 27C 
2P0PTJ (20 1 .°TOPT I <20 > ,PT(20 ) .POASTSO(20l .POP I NT 120 1 .CP«0O w <20> E 280 

ALPHAO* ALPHAR«PAn £ £qo 

IF (MrfXllfi.TO.A) DOlwT 7 F 30° 

THFT Al * ATAN( T»AB 1 E 310 

T HF T AN I ■ T ME TAR E 320 

S1NS06* < GAMMA* 1 . I/2.»SIN< THF TAI ) **2* 1 ./STMACH**2 E 330 

RFT A|*ASIN< SORT ( S I NS OP 1 1 E 340 

BET AOI *BET A 1*57 .29577951 E 350 

S|NSOB» (GAMMA+1 . )/2,«S|N(THETANl )**2*1 ,/STMACH«»2 E 360 

BF T AN I ■ AS 1 N< SOP T 1 5 1 N AOn > 1 E 370 

BFTADNI -BETANl *57.29*77951 E 380 

IF (NOEBUG.EO.O) print 4. THETAI . THETAN1 .HFTA01 .UETAONI E 390 

ETAS (I )»RFTAt-THFTAI E 400 

IF (m.EQ.O) OF TURN F 4(0 

FTASfNl >*BETAN1-THFT»NI F. 420 

r calcmlatf etas e 43c 


n = no. i-i«ir.M 
00 2 11=1 .NP 
Xt 1 J *=XRFAL( 1X7*NUMJ 
V( | 1 »=VRFAL C 1X7+NIJM > 
2 N<JM*xAlw* 1 
GO To 7 


1X7= IS | GN* I 


DO 4 I I =1 .NO 
IF < IXZ+NIJM.GT .Nl_ |N=c ) 
IF ( |X7»NUM.LE.NLINFC ) 
IF « |XZ*Nl)M.LF.NL INF' ) 

AmFLHAT (MUM) ) 

IF < IXZ+NIJM.GT .NL INre I 
I NL I NFS-1 1 ) 

IF ( J XZ+NUM.GT ,NL |NF= ) 
4 


N1JM | =NL)M j *| 

X( I 1 ) IXHEAL < I XZ*NUM) 

Y< I 1 > = YW=AL( I XZ*NU<*1 

X< | I )=XHtiAL(NL INES l*A*< X«EAL (NL INES 1-XWEAL I 
VI 1 1 )=YmEAL<NL INFS-NUM l ) 


GO lev 7 

5 I77=" 

no 6 T I =1 .NF 

IF ((1*111. ft T.NLI NFS, IZ7= 177+1 

IF I ( I* 1 I 1.GT.NL1NO.S* I X I =NL I NES— I Z? 

IF (d + IM.LF.NLINFC, I v I = I APS C 1 ♦ I I I 
IF <f!-II>*LF.6) 1X2*1 A«5S< 1-1 I 1*2 
IF ( < I - I I ) .GT .ft 1 1x2*1 AHS( l-I I ) 

IF 1(1+1 I 1.LE.NL1NFS) X(N»1 | )*XRFAL< IX) | 

IF < ( I + I I I.GT.NL INE.S , X IN* I | ) =2. * X REAL I NL I NES ) -XWF AL ( I X I * 

X IN- 1 1 1 xxRE AL < IX? ) 

IF ((I — II ) .L c • ft > XIN-I I >* — XPFAL< 1X21 

IF I ( 1 + I I 1 .GT.NL INES.ANO. ISTL.EO.5 I Y <N+ I I ) * — YREAL < I X I 1 
IF I ( ( l + l I 1 .GT .NL INFS. ANO. ISTL.NE.5l. OR. I II *1 II.LE.NA-INES)) Y(N+|I 
1 ) * yRfAL (1X1 ) 

IF < ( I- 11 1.LF .ft.ANH. [STL.^O.Sl YIN-1 | » = -YPFAL< 1X2 1 

IF (((1-111 .L c .O. AND. I STL. .NF.5) .OR. ( ( I - I I 1 .GT .0 11 YIN- I I I * YR£ AL < IX 
12) 

6 CONTI NUE 

7 IF INOFRUG.FQ.ft 1 PRINT 8. ( I I . X < I I > . Y < I I 1 . 1 I = I .NP ) 

OYOX*D IF(N.NE.NP.Y.Y) 

|F (wOFBUG.FO.ft 1 PRINT 12. M.NE . NP . l>YO* 

NOFRl |ft 3 1 

RF n ion 


F 2*3 
F 260 
F 270 
F 280 
F 290 
F 300 
F 310 
F 32ft 
F 330 
F 34 0 
F 380 
F 360 
F 370 
F 3BO 
F 390 
F 400 
F 410 
F 420 
F 430 
F 440 
F 460 
F 460 
F 470 
F 4R0 
F 490 
F 500 
F 510 
F 520 
F 530 

F 64 0 

F 550 
F 660 
F 670 
F 5B0 
F 590 
F 600 

p 61C 

F 620 
F 630 
F 64 C 
F 660 
F 660 
f 670 
f 600 


LZ*N | — 1 

QUAN*ETAS(N1 1-ETASI I ) 
r>0 I I-2.LZ 
OUAN7IX I I I )/X| INI | 

ETASl I ) *ETA.S(I l*0UAN*0UAN2**2 

IF INnFBUG.FO.O I PRINT 5. I . X I I I 1 . 0UAN2 . £ T AS I I 1 
t CONTINUE 
DO 2 1*1 .LZ 

2 ETASIN1 *1 )=FTAS(NI— I j 

IF <NnERUG.FO.OI PRINT 6. I I « X I I I 1. ETASl I 1.1*1 .N) 
RETURN 


3 FORMAT IIBH SUBROUTINE APOROX l 

4 FORMAT (BH TMFTAI=ei6.8.£X.8HTHETANI=E16.B.2X.7HBETADl=EI6.B.2X.7H 
I BE T An2 ■ E 1 6 . 8 ) 

5 FORMAT (3M I = I5.2X.6HX I ( I ) =E16.U.2x.6H0UAN2*E1 6«B.2x.8HETAS( I ) = E16 
I .8) 

6 FORMAT I3H 1 * 1 4 < 2X . 6 MX I ( I 1*F16.B«2X. SHF TAS( I ) =E I 6 . B ) 

FNO 

SUBROUTINE LGHANGF ( 1 .NP.nl INES.NO eBUG. XO.XREAL . YREAL .X. Y ,DYOX I 

ESTABLISHES LINE ARRANGEMENT. ACCOUNTING FOH SYMMETRY WHERE 
APPROPRIATE. FOR COMPUTATION OF XI DERIVATIVES FOR FUNCTION OIF 

DIMENSION XREAL <NL INFS ) • YREAL < NL I NES > . XINP). Y(nP) 

COMMON /BLOC*!/ I STL .NC YCLE . NCOUNT . I S I GN 
NE= <NP-1 1/2 

N=NE*I * 

NOERl lG* 1 

TF (NDFPUG.FO.O I PRINT 9 

IF (NDEBUG.E0.0 1 PRINT 10. 1 .NP.NL1NES. I STL. IS IGN.NCOuNT.NCYCLE .NE 

I .XO 

IF (NOEBUG.EO.O) PRINT ll. < I I • XRE AL ( I I I . YREAL ( 1 I 1 • I I = I .NL INES 1 
X(N)*XPFAL < I 1 
Y (N>» YREAL ( I 1 
IF ( IS IGN.E0.500 1 GO TO 5 

IF ( ISIGN.NE.500.AN0. I STL.NE.2.AN0. ISTL.NE.5 1 GO TO 5 
IF I |.LE. 1SIGN-NF) GO TO 5 

IF I I.GT. ISIGN-NE.ANO. I .LE. ISIGNI GO TO I 
IF ( I .GT* ISIGN+NE.ANO. I .LE.NLINES > GO TO 5 
IF ( |.GE. IS 1GN+I . AND. 1 .LT. 1 SIGN* I *NE 1 GO TO 3 
t NUM*ft 

IXZ*|SIGN-NP+I 


E 440 
E 450 
F 460 

e 470 

E 480 

e 490 

E 500 
F 510 
E 520 
E 630 
E 540 
F 550 
E 560 
E 570 
E 5B0 
E 590 
E 600 
£ 610 
E 620 
E 630- 
F IO 
f 2 0 
F 30 
F 40 
F 50 
F 60 
F 70 
F 80 
F 90 
F lOO 
F 1 10 
F 120 
F 130 
F 1 40 
F ISO 
F 160 
F 170 
F ISO 
F 190 
F 200 
F 210 
F 220 
F 230 
F 2*0 


F 690 

8 FORMAT ( 4 H It ■ I4.2X.6HXI I I ) *E1 6.8 .2X.6HY ( | n*Et6.B ) F 700 

9 FORMAT (lOH SUBROUT I m£ LGRANGF I , F 71 0 

10 FORMAT I3H I • I3.2X.3hNP* I3.2X.7HNL1NES= I 3 . 2X . 5H I STL* I 2.2X . 6H | S I GN* F 720 

1 I3.2X.7HNC0UNT»I3.2X.7HNCYCLE= I5.2X.3HNE* I?.2X,3HXO=EI6.B) F 730 

11 FORMAT <4M | I = I4.2X. lOHXPEALt I I l*EI6.ri.2X. 10HVRFALI I I l=E16.b) F 740 

12 FORMAT ( I X3J 3/ (8EI 6. n )) F 750 

FND F 760- 

SURRftUTlNE 0 1 RCOS (1) G 10 

G 20 

COMPUTE DIRECT | ON COSINES OF W.ETA.TAU COORDINATES G 30 

G AO 

COMMON F(3 ) ,OF(3 ) ,FC. (3 1 .DFC <3 ) .ABI I 31 .AB2 < 1 1 . A83( 3 ) .AB4 (3) G 50 

COMMON FUN (20.6) « DFun < 20 . ft > • FUNC (20*6 1 .OfijnC (20.61.B1 <20*61 »B2 < 20 • G 60 
161.H-»(20.6>.P4<20.6) G 70 

COMMON SBARIZO). 05907120). S9ARP I 20 1 . DSB 1 1201. 0SB2 <20 1 .DSB3<20 1 . DSB G 80 
I4<20).XII20).XO<20).vOI 20).A1(20).A2I20).A3<20).A4<20).A5<20).A6(2 G 90 
20) • A7<20> . A0 <20 ) . AKR 1 20 ) *GX < 20 I • G Y ( 20 ) • GXX < 20 I . GY Y < 20 I . GX Y < 20 ) . E T A G 100 
3 <20 I .ETASl 20) .ETASP < 70 > • BE T AD < 20 ) . RHO < 20 ) . R < 20 ) . P < 20 ) .U < 20 ) . V < 20 ) ♦ G 1)0 
4W<20>.PP<20 > .up < 20 l . VP<20) . WP<20 >.XS<20). YS<20| .DUOZI20) tDPOZ<201* G 120 

50VDZ < 20 ) » DWDZ <20 ) .AM (20) >S<20) .ZETAI uui ■ luT ' 7,T Tf 3 < 20 I . ZE T A4 G 130 

6120) .DU1 <20 ) .DU2 <20 1 .DU3<20 > .DU4 <20 ) .Owl <20 ) .0*2 <201 «DW3 <20 1 .OW4<2 G 140 
701 .DV1 <20 1 .DV2<20 ) . Dv3 <20 1 . DV4 < 20 ) . G< 20 ) .PS I 0 < 20 > . DPI <20 | .DR2<20I • G 150 
BOP3 < ?0 ) >OP4 (20) .OEONS <20 > .CROSSM <20 ) .P0«0GAM<20 I . O < 20 > . CP < 20 1 .PS I S G 1 60 
90 <20) .BERNOUL <20 > .XSBAR (20 I • YS0 AR <20 > .HhO I SEN <20 ) .U I SEN (20) G 1 70 

COMMON XOBAR <20 I . Y0BAR<20) • XBAW <20 ) .YBAR < 20 I . TAUI20 ) .G2fl I 20 ) .DPOZE G 100 
IX(2ft* G 190 

COMMON KTRANSF. SLOPE G 200 

COMMON AAST.BI I .BI2.P13.B2I . B22 * B23 . NSPACE . P I .M.N.LI . T . THE T AR . GA XM G 210 
1 A.DXJ .CONI .C0N2.STMACH. AB. A I I . A I 2 . A I 3 . A2 I .A22.A23.A3I , A32 . A33 . ALPH G 220 
2AR.N1 .NOEBUG.H.HK .SI ftMA .RAO.NF . NL I NES. EPS I G • NPW I NT . SPACER . NEX TM AP . G 230 
3EPS tftOM.EPS I NT.OEO.X |N| .SI GNP| G 240 

COMMON /ERROR/ ER < 1 2 ) .ERRl 1 2 ) »BL« < 12 1 G 250 

COMMON VCC (20).wCCI2ft)« CPSHOCX < ?0 1 . CP < 20 ) . SB AWhLO <201. XBHLO <201. YB G 260 
1 HLD <20l .UC<20 ) .VC <20 ) .VC <20 ) .VX<20 ) .VY <20 ) . TheTNOR < 20 > . PS I NOR r 20 1 . G 270 
2P0PT I 120 ) .PTOPT 1(20) ,PT (20 » .POASTSOI20 ) .POPJNF <20 > .CPBOOY(2o I G 280 

IF (NOEBUG.EO.O) PRINT 2 G 290 

IF (NOEBUG.EO.O) PRINT 1 . . I . ET A l|| , A 1 < | ) . A2 I I ) . A 3 ( I I • A4 < 1 ) . A 5 < I I . A G 300 
I6( 1 I.A7I I ). ABI 1 >«GX< | >.GV< I ).XO( I I ,Y0< 1 ) G 310 

OuANI *CON| /SORT (Al I I \ > G 320 

OUAN7»CON2/SORT < A2 111) G 330 

OUAN3 = CON2/SORT(A| < J ) ) G 340 

OUAN* *COn l /SpRT ( A2 III) G 350 

OUAN4* I . /SORT IAI (I )*a2(I )) G 360 
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APPENDIX A 


Al I — xO( | )«OUANI »0x< | >»3UAN2 
AI2*-YO< 1 >*OUANl *C,V< | )«OUAN2 
A | 3“-OlfANI - AO r I ) «OuAv2 
4?l*-OuON'*(r,Y( I |*VO( I 1 * A A I | I I 
A22*OUAN5» < r,X ( [ 1 *XO ( I ) • AO ( | ) ) 

I » 

A3 1 cyo I I ) *OUAN3*GX < | , *OUAN4 
A32»v0( I )*Ol|AN3*GV< I , «0,|AN4 
A33 *l7tMV3-4* t I I »0 1/AV4 

IF (NCEBuG.EO.n > PRINT I* I , OU AN | , Ou AN? , OU4S3 . Ou ANA . Qj4N t i . A II , A I 2 . 
IAI3.A2I .A22.A23.A3l .A32.A7.7 
PHIRsATAN2(GY| | > . GX < I » | 

51 1 nPm I R ■ S I N < pm | Q i 
COSAm I R »CH 5 ( PH I D ) 
nil «AI I *COS®H ID*4l?»c| NPM I R 
R)7»A7I *COSPH|0*A2^#clNPH|P 
HI 3 * A 3 1 *C0SPH|O*A32#e I NP m)R 
0? 1 »- A 1 I *5 I NPM | R* A ) ?*COS°H | R 
P??e-A?l 4$ I NPH | R* A2?»C0SPH I P 
P23«-A31 *^1 mPH|R*ai2*COCPh|P 

IF (nDEBUG.EO.O ) POINT I. I .GYI I ».GX<I >.PH|R.SINPh|N,cOSPW|«.BI I .B 
H2.Bl3.B2l .R22.B23 
PFTiioN 


I FORMAT I3H I * 15/ (BE) *.B I ) 

? FORMAT < I RH SUBROUTINE DIRCOS/I 

MmOOUTIhF OHAfK < I ) 

COMPUTE PLOY OUANTITIF5 AT SHOCK 


G 370 
G 3BO 
G 390 
G 400 
G 4)0 
G 4?o 
G 430 
G 440 
G *50 
G 460 
G 470 
G 400 
G 490 
G 500 
G 510 
G 520 
G 530 
G 540 
G 550 
G 560 
G 570 
G 580 
G 590 

g ono 
G 610 
G 620 
G 630 
G 640- 
H 10 
M 20 

H 30 


COMMON F<3 > .OF (3 > ,FC(3 > .DFC (3| • ASI 13 ) > AB2 (3 I • AR3(3) . AB4< 3) M 50 

COMMON FUN120.6 ) .0FUNI20.6 I • FUNC < 20.61 .DFUNC<20. 61 .B) (20.6 >.R2<20* M 60 
16 > .B-M20.6 ) .R4 (20.6 1 « 70 

COMMON SBAPI20) .OSSD7 <20 ) .SBARPI 2o > . DSB 1 (20 ) .0592(20 ) , DSB3 < 20 ) • DSB H 80 
14 <20 ) .XI <20 > .XO 120) . YO<20 > • A I <20 ) . A2 (20 ) • A3 (29 > • A4 <20 ) • A5I20 I «A6 <2 H 90 
20 ) . A7(?0 ) . A0(?O ) « AKB (20 ) .GX ( 20 I . GY ( 20 I .GXX (20) .GW 12oi .GXY 120 ) • ETA H 100 
3(20) .ETAS (23) .ET ASP (20 ) .BET AO I 20 > . RhO < 20 ) .W < 20 I «P ( 20 I ,U ( 20 > • V 120 ) • M ) 10 
4W(20, ,pp(20) .OP(20> .vP<20).*P(2O),xS(20 >.VS(20 ) »OUOZ (20 I * D p OZ ( 20 > • h <20 
50V07 ( 20 ) . OVOZ ( ?P > . AM(20).S(20) .2ETA1 (20 ) .ZFTA2 (2f)) « ZET A3 1 70 > • ZET A4 H 130 
6(20) , Rll| (20) .DU2 <70 ) .003(20 ) . 004 ( 20 ) .0*1 (20 ) *0W2 < 20 ) . DW3 1 70 ) .0*4 < 2 M 140 
70) .OVI (20) .OV2(20),0v3 (20) . DV4 <70 > . G (20 ) . PSIDI 20 ) .DP) (20 J .DP2(20) • H 150 
8DP3 1 ?0 ) .0P4 (20 ) . DFON5 (20 ) .CROSSM <20 > . POROGAM 1 20 ) • O (20 I * O p * «0 ) * p S I S H 160 



7 = AY1 

IF (ARS(Z).GT.l .F-10) GO TO 2 

PRINT 4. ER»<2»* | .VI I >«•*< 1 ).£(A1 | ) . A I I .A12.AI3.A2I .A22.A23.A31 . A 32 
I . A33.XI 1 | | . X.v.Z 
STOP 

7 XSI J >*X/7 
VS 1 1 ) » Y/7 

PSISnl I 1«ATAN?(YS( | |.XS< I ) I • PAD 
XSBAOI | ) «XS ( I )/A» 

YSRAOI | ).YSI I »/AP 
XO«AP( | )«XO< I |/m 
YO0AOI | I !»0 ( I )/AR 

IF (NDE8UG.E0.0) PRINT 4. RLKI I ) • I .AUPHAP.AI I .AI2.AI3.A2) .A22.A23. 

1 A3I .A32.A33.XI ( I ) . S 1 DM A . VE T A . VX I . VR . CON3. C0N4 . s I NBE T A .BE T A" . BET AO ( 

2 I I . RhO ( I ) .P( I I .ON.UT.UI I ).V( I >.*( I l.X.Y.Z.XSl I | .YSI I* .Si I > .SBAN< I ) 
3 . XSR AR II). YSRAP ( I ) . /OB AR ( I I . VOBAR ( I I 

RFTIION 


T FORMAT I | 7H SUBROUTINE SHOCK) 

4 format (1 Xt A6. I5/(RF|6.R> ) 

FNn 

SURRPOTlNF r)FR|V7 <r>c,NO) 

EXECUTIVE SUBROUTINE TO COMPUTE DERIVATIVES FOR INTEGRATION 
OF P"U4T | ONS 

COMMON F ( 3) .OF (3) «FC (3 ) .DFC ( 3 > . AH I <3 ) . AR2 (3 ) . AB3C3 ) • AH4 ( 3 ) 

COMMON FUN(20.6 J .DFUN(20.6 ) . FUNC < 20 . 6 f . OFUNC ( 2o . 6 J .PI (20.61* 62 < 29 . 
I6).R"»<’?0.6» .04(20.6) 

COMMON SR AR 1 23 > . DS0O7 ( 20 ) • SHARP ( 20 ). OSB 1 (20) .OSe2(20l . DSR3 ( 2C ) • DSB 
1 4 (20 ) .X I (?0 ) «XO(21* ) . vO( 20 ) . A I (20 1 . A2 (20 ) • A3I20 > , A4 (20 ) * AS (20 > « A6<2 
20 > .A7 (20 ). A8 ( 20). A<p (20) .GX( 20 ).GV( 20) .GXX 1 20 ) .c.Y v ( 20 > • GXY < 20 ) • ET a 
3( 20) ,ET AS( 20 > «F T ASP) ) .BET AD (20 > .RHOI20 ) .R( 20 ) ,P < 20 I .U ( 20 I . V ( 20 > . 
4W(20> .PP(20>.l*»<2O| .vP(20| .wP(20 ) .XSI20 ) .YSI20 > .OUDZ 1 20 ) . OPOZ 1 20 ) . 
5OVOZ(20).DVDZ<2O) • AM (20 I . S ( 20 ) .ZET A I ( 20 ) . ZE T Ag ( zo ) . ZET A3 ( 20 ) . ZE T A4 
6(20 ) ,OUl (20 ) «DU2 (2o l .003(20) *DU4 (20 > .0X1 <201 «OW2<20 | «0W3( 20 ) .DW4 (2 
70). OVI (20 ) .OV2(20 ) .OV3 (20) . 0V4 (20 ) , G ( 20 ) . PS I D < 20 ) .0P1 < 20 ) .QP2 (20 ) • 
BO p 3< 20 ) . DP« ( 20 ) . DFONS ( 20 ) .cROSSM ( 20 ) .POROGAM < 2o ) . 0 ( 20 ) .OP ( 20 ) .PS I S 
90(20 ) .BERNOul- (20) .X.S«>AR( 20 ) , YSBAR(20) * b hOI SEN<20) .UISFNI20 ) 

COMMON XORAR ( 20 > . YOBA»< 20 ) .XSAR (20) ■ VBAR < 20 ) . T AU ( 20 ) -G2R < 20 ) . 0PDZE 


H 610 
M 520 
H 630 
H 640 
H 650 
H 660 
H 67C 
H 680 
M 690 
H 700 
H 7|C 
H 720 
H 73C 
H 740 
H 7R0 
H 760 
H 770 
H 760 
M 790 
H BOO 
H 810 
M B2C 
H 870 
H B40 
H 0KO- 

r io 

I 20 

I 30 

I 40 
I SO 
1 60 
r 70 
I 80 
1 90 

1 100 
I I 10 
I 120 
I 130 
I 140 
1 ISO 
I 160 
I 170 
I ISO 
I 190 


90(20). BERNOUL ( 20 > . XSR A« ( 20 ) . YSB AR ( 20 ) .RHO ( SEN ( 29 I . U I SEN < 20 > H I 70 

COMMON XOBAR<2o 1 • YOBARI20 > .XSARC20) . YBAR (20 >.TAU<2n > .(-.2E31 20 > .DPOZE H 180 
I X ( Z” | H 190 

COMMON KTRANSF, SLOPE H 200 

COMMON AAST.B1 1 .61 2. Rl 3. B2I .B22.B73.NSPACE.pl .M.N. LI .T.THETAP.GAMM h 210 
t A . DX I . CON 1 . CON2* STMACH • AB • A I I • A ) 2 . A t 3 . A2 1 .A22. A23. A31 .A32.A33.ALPH H 220 
2AP.Nt .NOFBUG.H.HK ,St SMA.RAO.NF.NLINES.FPSIG.NPWINT .SPACEP.NEXTRAP. H 230 
3EPSIrtOM,FPS|NT.OEO.XtNl .SIGNPJ H 24C 

COMMON /ERROR/ EP<1 2 ) «ERW< 12 I .HL< l| 2 > H 250 . 

COMMON VCC ( 20 1 « VCC C 20 ) «CPSHOC< < 20) . C p (2C > .GRARMLD < 20 ) • XRHLO (20) . Y0 H 260 
!HLO<?0) .UC120) .VC (20). VCI20) .VX(20|.VY(20>. THETN0RI20) »PS|N0R(20). H 270 
2POPT| ( 20 ) . PTOPT | (20).PT(20).POASTSO(20|.POPINF(20|.CPBODYI20I H 2BO 

IF (NOFBUG.FO.O > PRINT 3 H 290 

H 300 

STREAM VELOCITY COMPONENTS M 310 

H 320 

VETAeA12*SIN(ALPHAR)+AI3*C0S(ALPHAR) M 330 

VX I » A22*S I N< ALPHAR ) +A23»C0S ( ALPHAR ) H 340 

VR»A72*5IN{ ALPHA® 14A33*C.OSt ALPHAR) M 350 

CON3 = SlN(SIC.MA) H 360 

CONA.CnS (SIGMA I H 370 

H 380 

SHOCK INUNCTIONS H 390 

M 400 

SINRkTAs-(VFTA»C0N4+vXI*C0N3I h 4)0 

0FTAR« A S I N < 5 I NRET A | H 420 

BET Ao < I 1«RETAR»RA0 H 430 

RHO I | > ■ I (GAMMA* | . >4STMACH*«2«SINBETA**2 )/ (2.+ (GAMMA-) . )«ST"ACM*.2« H 440 
ISIN0CTA**2) H 450 

P< I I* I ♦/ (GAMMA# (GAMMA *1 . I*STMACH**2)4 1 2. »G ASM A • STM ACH»« 2* S 1 NBET A •• M 460 

I 2— ( GAMMA- 1 • ) ) H 470 

UN*S INBETA H 480 

UT*-)»ETA*COn3*VX1*COn4 H 490 

U(I)*VR/AAST M 500 

IF (ABSIRHOI I ) I.GF.I .E-IO) GO TO | H 510 

PRINT 4. ERR( I ) . I .ALPHAR.AI2.AI3.A22.A23. A32.A33.VETA.VXI .VR.SIGMA H520 
I .CON.7.CON*.SINBETA.BFTAR.BeTAO( I > .RHO It ).P( II .UN.UT.UI I I . RHO ( I ) M 530 

STOP H 540 

1 VI 1 )--l ./AAST4 (UN*CON4/WHO( I l*UT4CON3l H550 

• <l )«-l ./AAST*(UN*CON3/RHOM )-UT*C0N4) H 560 

SI I )»ALOG(P( I >*GAMMA»STMACH**2/RM0( I l**GAMMA ) H 570 

SR AR ( 1 |»S( I > H 580 

H 590 

SHOCK COOROl NATES ' H 600 


IX(?o, j 200 

COMMON ktRAnSf.. SLOPE I 2)0 

COMMON AAST.BI I .01 2.MI3.R2I .B22.B23.NSPACE.PI .M.N.LI .T.THETAR.GAMM I 220 
1A. 0X|. CON) .C0N2.STMACH.AB. A 1 l .A12.A13.A21 .A22.A23.A31 .A32.A33 .ALPh 1 230 

2AR.N1 .NDEBUG.H.HK. SIGMA. RAO. NF.NLINES.EPSlG.NftRiNT. SPACE®. NEXTRAP. | 240 
3FPS1G0M.EPS1NT .OEO. XIN1 . SIGNP1 I 250 

COMMON /ERROR/ ER(12).ERR( 12 I .BLK( 12 ) I 260 

COMMON VCCC20 1 . VCC (2« ) .CPSH0CK120 > . CPI20 ) .SBARhL0(20).XBHLD(20) . YB I 270 
1 ML0I70) .UC( 20 ) .VC «20 ) . VC(20 ) . VX< 20 > . VY(20 ) . THE TNO« ( 20 > . PS 1 NOR (20 > . 1 280 

2P0PT l <20 ) .PTOPT I 120 > .PT (20 ) .POASTSO ( 20 1 .POP INF (70 ) .CPB0OYI20 ) I 290 

COMMON /BLOCK 1/ ISTL.NCYCLE.NCOUNT. (SIGN I 300 

COMMON /BLOCKS/ NEGP I 310 

DIMENSION xRE AL ( 20 ) • vRE AL (20). X(20). Y(2P> | 320 

IF (NOFRuG.rO. P 1 PRINT 6 I 330 

IF (m.NE.O) GO TO | j 340 

FTA.SOI I )«O,0 I 350 

UP< I l»0.6 I 360 

»°M !«'*•(! I 370 

VP1 1 >»0.0 1 3B0 

WP(1 »»0«0 I 390 

SR APP II > ■ O . f* I 400 

GO T<7 5 I 410 

I DO 4 I > I . N I 420 

00 3 ISTL«2.NF 1 430 

DO 2 IX«I.NL(NFS I 440 

YQEALI IX)«F»|N( IX, I STL ) I 450 

7 CONTINUE I 460 

CALL LGRANGE * I .NP.NLINES.NDEBUG.Xl 1 I l.XI .YREAL.X. Y.DYOX) I 470 

IF (ISTL.EO.2) UP ( I )«OVOX*G2R( 1 1 1 4B0 

IF (ISTL.E0.3) PP ( 1 )=DY0X*G2H I I > 1 490 

IF I1STL.F0.4) VP< 1 1»DYDX*G2RCI I I 500 

IF C ISTL.E0.5I VP(| >.OYOX*G2B(l I 1 510 

IF (lSTL.EO.6) SBARPi I >*OYDX*G2Bl I l 1 520 

7 CONTINUE I 530 

4 CONTINUE I 540 

1 STL * 1 I 550 

5 IF (NDE0UG.EO.OI PRINT 7. 1 1 , UP 1 I ) . PP II). VP ( I ) , WP 111* S0ARP (i ) ■ I <1 « I 560 ' 

INI I 570 

CALL EONS (OS I | 580 

RFTUON | 590 

I 600 
I 610 

6 FORMAT U8H SUBROUTINE DER1V2) 1 620 

7 format I3H I«I4.2X.6MUPI I ) «E I 6.0 .2X , 6HPP (|| •£ I 6.8. 2X.6MVP I I >«EI6.0 I 630 
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1 .2X.6MmP< I ) -El 6.8 .2X.9HSEARP ( 1 l=F16.e ) 

end 

SufiRnuT I NE FONS ( D7F t A > 

COMPijTP- 7 C TA OFRIVAT tV cl ' 

COMM-NX F 131 .OF 1 3 ) . P C {? 1 .DFC<3) * ABI < 3) . AB2 < 3 > . AR3 ( 3 ) .4P4i.1i 
COMMON FUN (20 >6 I « DFUN < 20 • 6 > « FuNC ( 20 • 6 I • OFUNC < 20 . 6 > . el C20 • 6 > «B2 < 20 » 
> 61 .«■> (?0.<S) • P4 (cC.'i | 

COMMON SBARC20 | .DSBD7 *70 I • SB ARP < 20 I • DuB I 12“ I .DSB2 < 20 > >0503(20 ) .DSB 
1 4 ( 2Ci ) • X I <23 ) .XO ( 2“ 1 • VO ( 20 ) • A 1 <20 J« A2 <20I<A3<20 J . A4 < 20 > • AS < 20 > . A 6 < 2 
20 t •A-M2C) .40 <2C ) « AK3 (20 ) .CSX < 20 > • GY < 20 ) . 3X * < 20 J .STY <20 > .GXV <20 > . FT A 
31 20) ,£TAS <20 ) .£Ta;SP ( ?0 > .3CTA0<20 > .Rh 0<20 ) •» <20 > .P < 20 > .U< 20 > • V <20 ) . 
4W<?“),PP<20) .uP<2 r >) « vP <20 ) . wP <20 ) .X5 <20 I . vs <20 » .0UOZ<?0 > . DPOZ <20 I « 
*!Dvnz< 2 '' I .nwnz <20 j .am <20 j .s < 2 -> j.zetai <20 j . zftah <20 > . 2 FTA 3 <201 .zfta4 

6<?C>,DU1 <20 I . DU2 <20 ) .903(20) .OU4 (20) .0<«» <2« ) 0*2 < 20 ) .0*3 < 20 ) . 0*4 <2 
70 ) <OVI < 20 I . 0V2 < 20 ) .0V'»<20 > « OVA <20 ) .0(20 ) «PS IO< 20 » . DPI <20 ) .DP 2 <201* 
BOP 3 1 oO > ,f)P4 <20) OFQn« <20 » • CROSS** (20 I ,P0R0GAM<?0 ) • O <20 I .OPl 20 I .PS 13 
«0 <20 ) . BERNOUL <20 » • XS*»AR < 20 > . VSBAR 1 20 ) .RHO I SFN< 20 ) . UI SFN <20 ) 

COMMON XOB A» < 20 ) . YORAR < 20 1 . XGAR < 20 ) . Y0AR < 20 ) . T AUI 20 > • G2B < 20 » . DPDZE 
IX (20 ) 

COMMON KTRANSF. SLOPE 

COMMON A AST < B I I <RI2.nl3.B2l . 022 .023 .NSPACE .P| .M.N.L1 « T.TMETAR ,GA *M 
I A . DX t • CONI .C0M2 .STMAch.au. A 1 I .A12.AI3.A2I .A22.A23.A31 .A32 . A33.ALPH 
2AR.N) .NDEBUG .H.HK .S I GM A , MAD .NF .NL t NES . EPS I G . NPH I NT • SPACER • NE XTM AP . 
3CPS I COM, EPS I NT. DEO. X INI .SIGNP1 
COMMON /BLOCKN/ DWOX I . XP| .<P2t ^PS.WPA 
COMMON /ERROR/ ER< 12) <ERR( 121 «bLK ( 12 > 

COMMON VCC <20 ) . •CC<2'< ) .CPSM0CK<2O),C p <20 > .kBAPhLOC 20) .XPHLD (201 « VB 
1 HLO < J»C ) ,UC < 20 I . VC < ?0 ) • »C < 2C > « VX < 20 > . VV C 20 > . T MET NOR < 20 ) .PS I NOW < 20 I • 
2P0PT | (20) .PTOPTI <2 n ) ,°T<20I «P0ASTS0<20) .PODINF (20 ) . CPBOOY (20 I 
Common /BLOCKS/ NEGP 
IF (NDFRUG.FO.O ) PRINT II 
NFXTOAP«0 
I OO 10 I *1 .N 

ANUM=2.*FUNl I ,1 )*FTA«I I ) 

SORT) -SORT <0< I ) **2*4.*FUN( I • I )* ( 1 . -O ( I ) ) ) 

IF (OIM.GE.O.O) ET A ( 1 ) a ANUM/ (O < I ) ♦SORT I ) 

IF <Q< I I .LT.0.0 I ETA ( I |*ANUM/(0< I 1-SQRT1 ) 

IF (NCFBUG.EO.O) PRINT 12. 0LK ( 1 ) , | . ET AS < I ) «ET ASP ( I ) .ET A ( I ) , ANUM.S 
I QRT t , FUN ( 1*1) . F UN ( I .? >.FUN< I .3 I, FUN ( 1.4) .FUN( I .3 ) . O ( | ) .OP I I ) . OKB ( I 
2) . GAMMA. STM ACM. AP .PP( I] *UP < I ) . VP ( I ) . »P < 1 > . ZET A 1 ( I ) • ZET A2 I I > .ZET A3 < 
31 ) .ZfTA 4< | ) ,OUI < I ) • Ol >2 < I >.OU3< I ) .OU4 < I > .OP I ( I > .DP? ( l >.DP3< I > ,DP4< I 
4) .OVl < I > . DV2 ( I ) .DV3< I >.DV4< I l.DXI < I ) .0*2(1 ) .DW3< I ) .0*4(1 ) ,FUN< I .6) 


I 640 
I 650- 
J 10 
J ?6 
J 30 
J 40 
J MO 
J 60 
3 70- 

J 60 
J 90 
J 100 
J I 10 
J 120 
J 130 
3 1 40 
J ISO 
J 160 
J I 70 
3 180 
J 190 
J 200 
J 210 
3 220 
J 230 
J 240 
3 250 
3 260 
J 270 
J 200 
J 290 
J 300 
J 310 
J 320. 
J 330 
3 340 
3 350 
3 360 
J 370 
3 300 
J 390 
J 400 
3 4)0 
3 420 


OEONBI 1 > = (H»F| B/AAST > **2 ♦ ( r. 1 B/AA ST ) «*2-G< I )**2/ASO 

IF (NDEBUG.EO.O) PRINT 12. BLK < 4 > . I . AM ( 1 ) . cROSSM ( I ) , PQMOGAM ( | > , S ( ) 
l ) .UP I I ) .PPI 1 ) . VP< I ) . *P( 1 ) . SB ARP < I ) .FF.Fl . F2.F3.OUAN.FlB.Gl b.G< I ) .D 
ZFONSf 1 ) .FUN ( I .1 > 

IF <NEXTRAP.FO.il GO T3 9 

IF ( IG( I ).GT .EPS 1 G« OR . DFUN 5 < I ) >LT. EPS 1 G 1 • AND. F UN (1.1) .GE . • UO 1 GO T 
lO 6 

IF <ARS<G< I ) ) .LT.FPS jc..on.r,< I >.GT.O. ) GO to 7 

IF (PEONS I I I .GT.O. ) r-O TO 6 

f)F9ar». 

PRINT 1 3 
Oe-Tl ION 

ZETA DERIVATIVES 

6 DFUNC I ,2)*FP/G< I ) 

OFUN< 1.3) =RHO( I )/OEOnS< I )*<F l*G< ] ) -F2*H»F 1 B-F3»Gl B ) 

□FUN ( I .4 >*-I «/G< I I* <H*F1 b*DEUN< I . 3 ) / < A AST * *2 *RhO ( I > ) + F2 ) 

DFUN ( I *5)*- 1 ./G< I )* (Ol B*DFUN (I .3 >/ ( A AST* *?*WMO ( I ) >*F3 ) 

DFUN( I . 6 • =— F TAS < 1 )*F|N( | .S )« SHARP* | )/G< I ) 

IF (NDERUG.EQ.'' 1 PRINT 12. PLK < 6 ) . I . OFUN ( I . 1 > . REUN < I .2 ) . DFUN < I . 3 ) . 
1 DFUN ( 1*4) .OFUNC I . " * . DFUNI 1.61 
GO T« 1« 

FXTRaPOLAT ION OF VELDC1TIFS AND PRESSURE 

7 NPXTQAP= 1 
DO R I I »1 .N 

FUNC I I . 1 ) *FIINC II I . 1 1 
FIJNC ( | . 2 ) *FlJNC < 11.2) 

FUNC I I .3)»FUNC (11.3) 

FUNC (1.4 )SF(.INC< 11.4) 

FUN f 1 | .5)eFl)NC< 1 1 .s> 

FUN < | I .6)*FUNr I I t .6) 

R r.ONTTNUF 
GO Tn 1 

9 FXTA) *7FTA?< 1 |*ZFTA-»( I )*ZFTA4 ( 1 ) 

EXTBl *ZETA2< 1 >*ZETA3< I )+ZETA2< I )*ZETA4 < [ >*ZETA3< 1 )*ZETA4< I ) 

EXTCl *ZFTA?< I )*ZFTA.3 ( I )*ZETA4 < 1 ) 

FXT A ZET A 1 ( 1 )*ZETA3( I ) *ZF T A a < I I 

EXTB?xZETAl < 1 >*2ETA3( 1 )*ZETA1 ( I l*ZFTA4 I I )*ZETA3< I >*ZETA4 < I > 
EXTCpaZETAl < 1 >*ZFTA3 ( I )*ZFTA4 ( I > 

EXTA-**ZETA2< 1 X-ZFTA 1 ( I )*/FTA« < I ) 

EXTC7x7ETA2< 1 )*ZETA1 ( I )*ZFTA4( I ) 


J 870 

j aao 
J 890 
J 9q0 
J 910 
J 920 
J 930 
J. 940 
J 9S0 
J 960 
j 970 
J 900 
J 990 
Jl 060 
J1010 
JI020 
J I 030 
J 1 040 
J 1 050 
J 1 060 
31070 
J1O0O 
31 090 
31100 
31 I 10 
31 120 
31130 
31140 
31150 
31160 
31170 
31180 
31190 
31200 
J 1 2 1 0 
31220 
J I 230 
31240 
3 1250 
31260 
J I 270 
31280 
31290 
31300 


FIB«n< 1 1+2.* <1 .-0<I ) )*FTA< 1 )/ETAS< I ) 3 430 

GlBxFTAI I )*<OP< I )*< | . — £T A < I >/FTAS< I I )-ETASP< I ) *F 1 0/ET AS < 1 ) ) 3 440 

CON! »S1N<ETA < I ) 1 3 450 

C0N2sC0S (FTA(|)1 3 460 

H»C0N2-AKB( M*C0N1 3 470 

MKxCONI ♦AKB< 1 )*C0N2 3460 

IF (ABSCMl.GE.l .0F-07) GO TO 2 3 490 

PRINT 12. ERp(| ), t.FUNM *| ) .ETASC I ) .ETA < I). CONI .C0N2.H.HK 3 500 

STOP 1201 3 510 

2 T ANS 1 G* —FTASP < I 1/M J 520 

S 1 GMa = A T AN < T ANS 1 G 1 3 530 

BUSO=FUN< 1 ,2 )**2*FUN( I .4 )**2*FUN( | ,5 1**2 J 540 

DENOM*FXP<FuN< I .6) ) 3550 

IF (NCEBUG.EO.O ) PRINT 12. BLK ( 2 ) . | . CON 1 . C0N2 . AK8 < 1 ) . H .HK’.ET ASP < 11 J 560 

1 .TANSIG. SIGMA. BJSQ.GAMMA.STMACH.OENOM. FIB. GIB 3 570 

IF < ABSCDENOM).GE.l .F-07.AND.FUNII.3I.GT.O.0) GO TO 3 3 500 

PRINT 12. ERRC2), I .GAMMA. STMACM. TANSIG. SIC.MA. BUSO.OENOM. FUNC I .1 ).F 3 590 

1UN< I .2 ) .FUN< I .3 > .FUN ( I .4 ) .FUNC I .5 ) 3 600 

NEGP>0 3 610 

PRINT 14 3 620 

RF TURN 3 630 

3 RHO I I > * I GAMMA *5TMACM**2*FuN (1.3) /OENOM )••(!. /GAMMA ) 3 640 

OENOM ”1 »*2./< < GAMMA - ) . ) * STMACH**2 ) 3 650 

BERNOULC 1 ) = 1 .-C2.*GAmMA*FUN< 1 .3)/4RHO( I >*<GAMMA-| . ) l+BUSO* AAST* *2 ) 3 660 

1 /OENOM 3 670 

IF CRHOC I ).GE. 1 -F-l 0 ) GO TO 4 3 680 

PRINT 12. ERR <31 . 1 .Bl;SO.DFNOM.MhO< 1 1 .FUN< I .3 ) 3 690 

STOP 1203 3 700 

4 A SO* GAMMA* FUN < I » 3 )/RHO < I ) 3 710 

IF (NDEBUG.EO.n > PRINT 12, BLK ( 3 ) , | . RHO < I) • A SO 3 720 

IF < ASO.GT.l .F-20 ) GO TO 5 3 730 

PRINT 12, ERR <4 ) « I .RhOC | ) .FUNC I .3 1 .HUSO .A SO 3 7*0 

STOP 1204 • 3 750 

5 AM < I ) * SORT ( A AST**?*Bl (SO/ ASO ) 3 760 

CROSSM < 1 )»SQRT( AAST»*2*< (BUSO-FUNC I .2)**2)/AS0) ) 3 770 

POROG*M< 1 )*FUN< I .3)/RMO< I )»#GAMMA J 780 

S< I )*ALOG<FuN< I .3 )#GAMMA*STMACM**2/RMO( I )**GAMMA ) 3 790 

FF*ETA5 < I } * t M* < FUN (1.4 ) **2+FUN <1,5 > **2 ) — FUN <1.51 *UP < I ) ) 3 800 

FI «ETAS< I )* < FUN ( I .3)*PP< I >/RHO< 1 >/ASO+*P< ( )+2. *M*FUN( J . 2 ) — MK *FUN ( I J 810 

1.4) ) 3 820 

F2*ETAS( I ) * < FUN ( I «5)*VP< I )*H*FUN( 1.2 ) *FUN C | ,4)*HK*FUN( l,5)**2) 3 030 

F3*ETAS I 1 )*<PP< I I / < RhO < I ) * A A ST* *2 l + FUN C 1.5) *WP < 1 ) + M*FUN< I ,2)*FuN( 1 J 840 

1 .5) -MK*FUNt 1 .4>*FUN( 1,5) ) 3 850 

G< 1 )»H*FUN< I .4 )*F|B*FUN< | .5 )*G1B J 0*0 


EXT07*ZETA2< I ) *7ET A 1 c I >*ZETA2< 1 l*ZETA4 ( | >*ZETA1 < I ) *ZETA4 < I ) 
EXTA4*ZETA2< 1 >*ZFTA3c! )*ZFTAl ( I ) 

F.XT9* = ZETA2< I > *ZFT A 3 ( 1 )+ZFTA2l ! )*ZFTA1 C I )*ZETA3< 1 )*ZETAI < I ) 

FXTC.4 *ZET A2 < 1 ) * ZF T A 3 ( I ) * ZF T A l C I) 

OENOM 1 * < ZET A) < 1 ) “ZET A2 ( 1 ) 1 * < ZET A 1 < | ) -ZETA3 ( I ) >*<ZETA) < I )-ZETA4< I ) ) 
OENOM2* (ZFTA2C I )-ZFTAl < I ) ) * < ZE T A2 < I )-ZETA3C I ) )*<Z£TA2 < | )-ZETA4< 1 ) ) 
DEN0M3* < ZET A 3 < 1 )-ZETAl < I >)*< ZE T A3 < J I-ZETA2C I ) )*<Z£TA3< | )-ZETA4< I ) ) 
DENOM4* (ZETA4 < | )-Z£TAl < I ) >*CZETA4< 1 I-ZFTA2CI ) )*<ZETA4< I )-ZETA3< I )) 
IF (NDFBUG.EO.O > PRINT 12. BLK < 7 ) . 1 , EX T A 1 . FX T B 1 .£ X TC 1 . EXT A2 .EXTB2 . 
1EXTC2.EXTA3.EXTB3.EXTC3.EX I A« .EXTRA . EX TC4 . DENOMl . OENOM2 .DE N0M3. DEN 
20M4 

TERM | *FUN < 1 . I >**3/4 . 

7CQm?=fun ( 1 , ) ) **2/3 . 

TFRvt=cun ( 1 . I )/2. 

IF (NDEHUG.EO.O) PRINT 12. BLK C I O ) , I . FUN < I . 1 ) . DV 1 < I ) «DV2 < I ) . DV3 < I > 
1 «DV4 ( I I.TFRM1 ,TERM2.tf«M3,wP| . W» 2 , *P3 . *P4 
FAC 1 = ( TERM I —ExT A ) # TERM2*EXTt) 1 * TERM 3 -EX TCI I /DEN0M1 
FAC?=<TERM1-EXTA2*TERM2+EXTB2*TEMM3-EXTC2 )/DEN0M2 
FAC3*< TERM 1 —EXT A3*TFpM2*EX TB3* TERM3— EX TC3 ) /OENOM 3 
FAC4=< TERM 1 -EXT A4»TERM2*EXTB4*rERM3-EXTC4 )/DEN0M4 
IF (NDEBUG.EO.O > PRINT 12, BLK C » I ) . I .(■ «L ) . - Z ..“AC4 

OVDZ ( I ) =— EXTC 1 *DV 1 < I ) /DENOM I -EXTC2?DV2 < I » /0EN0M2-E XTC3*DV3 < 1 l/DENO 
1 M3-EXTC4*DV4 < I ) /DENOM4 

FUNC 1 .4 >=FUNC 1 .4 >-FUN< I « 1 )* CFAC1 *DVI C I 1*FAC2*DV2 C I )+FAC3*OV3C I )+FA 
1 C4*OV* (lit 

DPDZFXC I )= — EXTCl *DP 1 ( I > /DENOM I - E XT C2*DP2 < I )/OENOM2-EXTC3*OP3 C 1 ) /DE 
1NOM3-EXTC4*DP4 ( I )/DfnOM4 
IF CnPR INT.FO. 1 ) FUN (1.1 )=O.C 

IF (NDEBUG.EO.O) PRINT )2. BLK C 8 I . 1 . TERM 1 . TERM2 « F AC 1 , F AC2 « FAC3. FAC 
14. FUN (1,4). fun (1,1) 

FUN ( 1 .2 )=FUN( I .2 > -FUNC I . 1 )* (FACI *0U1 < I )*FAC2*DU2 < I )*FAC3*DU3 < I ) +F A 
I C4*Dtl4 < I ) ) 

FUNC 1 .3>*FUN< I .3 ) -FUN < I . 1 )* 1FAC1 *0P1 < I >+FAC2*DP2< 1 )*FAC3»0P3< I ) *F A 
1C4*DP4( 1 )) 

FUNC | .5 >*FUN < I .5 l-FUNI I . 1 >* (FACI *OWl ( I 1*FAC2 *0X2 < I )+FAC3*0W3< I ) +FA 
1C4*DW4||>) 

FUN ( J .6)*FUN< 1 .6 l-FUNI I . 1 )* (FACI *DSB1 < I )*FAC2*0SB2 < I )+FAC3*DSB3 < I ) 
1 ♦FAC4*DSB4 ( 1 ) ) 

FUNC I, 1 1*0.0 

IF (NDEBUG.EO.O) PRINT 12. BLK < 9 ) . I . FUN ( | , 2 ) . FUN < 1 . 3 ) , FUN < I . 4 ) . FUN 
1 < 1 . 5 ) . FUN ( 1 .6) 

ID CONTINUE 
RETURN 


31310 
31320 
3 I 330 
31340 
J I 350 
31360 
J I 370 
3 1 380 
31390 
31400 
31410 
31420 
31430 
31440 
3 1450 
31460 
31470 
314B0 
31490 
3 1500 
J 1 51 0 
31520 
31530 
J 1 540 
31550 
31560 
31570 
315B0 
31590 
31600 
31610 
31620 
31630 
31640 
31650 
31660 
31670 
31680 
31690 
31700 
31710 
31720 
31730 
31740 


35 



APPENDIX A 


I I POOKAT 
12 FORMAT 
n FORMAT 
14 FOBOAT 


I 1 6H SUBROUT I NF f«JnS > 

<17H SUBROUTINE EONS . 1 XI Aft. ! 5/ ( BE I 6.B > ) 
(IflH DEANS |S NFS*T|VF» 

<//?3H CUCH-NPfiAT I V r PRESSURF // \ 


SlIRBOUTINF RUNKUT2 (nS.NP) 

COMMON F (3 1 « OF < 3 1 .FC(3) .0MCI3I. AH I < 3 1 « AH2 <3 1 . AB3 < 3 ) . AB4 < 3 ) 

COMMON FUN<20.6)«0FUN(20.6).FUNC<20.d>.OFUNC<20.6) .81 ( 20 . 6 > • R2 < 20 . 
1 61 .B-»C20.«S J.B4<20,6J 

COMMON SB AR C 2C 1 . 0SBO7 ( 20 ) . SB ARP <201. DSB 1 i 20 1 . DSB2 1 2C 1 . OSB 3 (2 0 1 • OSB 
1 4 <2< l . X | <2.7 1 .XO *2.7 | « V0<20 »• A | 120 1 « A2 120 > .A3 <20 1 • A a <20 1 • AS <20 1 «A6I2 
20 > • A7<20 ) « A8<23 1. AKB (20 1 .G* ( 20 1 • GY ( 20 1 « GXX (23 1 •GW < 20 ).GXY< 20 l.ETA 
3(20l .ETAS (20 ) .ETASP<?0| .3FT AD <20 > .«MO( 20 > *0(201 «P( 20 1 .U ( 20 1 < V <20 1 • 
AW<20 > .PPI20 | » UP <20 l .a/P ( 20 ) . vP<20 >.XS(20) « vs <29 I • OUOZ ( 20 ) • OPDZ (20 > « 
SOVOZ(2C 1 .DW0Z(?C. 1 « AM ( 20 1 * S < 20 1 • Z£ T A 1 <2C>.ZETA2<2C1 ♦ZETA3(20i .7FTA4 
6(?C/ 1 ,0U1 (20 > .DU2 t2*t ,n'J3tP0 1 • Qua < 20 1 « D« 1 <29)OW2<20) .0*3 < 20 ) .0X4 (2 
79 1 .Owl (20) . 0V2 ( 20 1 »r>w3( 20 «OV4 (20) .G<20) •Psl0(20 1 .DP) (20 ) .DP2 (20 1 ♦ 
BDP?< *0 1 .0P4 (?0 ) . DEQns < 20 1 . CROSSM ( ?o ) .POROGAM ( 20 1 »G <20 1 .OP(20 1 . p SI5 
00(2* ).«PFBNOUL <?•',) .xSpAM(20 ) • YSBAM ( 20 I .RHO I GEN<23 1 «UISFN<201 

COMMON XOBAR < 20 1 V YOb AH (201* XBAR < 20 1 • YBAR ( 20 1 . T AU ( 20 > *G2B ( 20 1 . DPDZE 
IX <2" ) 

COMMON XTRAN5F,SLO B F 

COMMON AAST.81 1 . BI2.P13.B2I . B22 . 323. NSPACE .p I .M.N.LI • T.TMETAP.GAMM 
1 A.DX1 .CONI .CON2.STMACH.Ad.Al I .AI2.AI3.A21 .A22.A23.A3I .A32.A33.ALPH 
2AR.N1 .NDEBUG.H.HK .S IGMA. MAO. NF. NL1NES.EPS IG.NPR I NT .SPACE R.NCX TRAP. 
3EPS I GOM .EPS I NT . DEO . x T N 1 . StGNPl 

COMMON /RLOCXN/ OWDX I . VP 1 « WP2 . *P3 • WP4 

COMMON /ERROR/ ER ( 12 t «ERR( 12 1 »BLK( |2 1 

COMMON VCC < 20 1 . WCC < 2 « 1 . CPSHOC< ( 20 ) . CP < 20 1 . S8 ARHLO ( 20 1 . XRMLO ( 20 1 . YB 
1 hlo< 20 ) .UC<20 1 . VC <20 | • j*C <20 1 »VX<2 / >) «VV (20) . THETNOR (20 1 .PStNOM (20) . 
2P0PT 1<20) .PTOPT 1(20) ,PT < 20 ) .PO AST SO (20) .POP INF (20 1 .CPROOY(2o 1 

COMMON /RLO CXft/ NFGP 

NOFRi iG* 1 

IF (N0ERUG.NE.9 ) GO TO 2 

PRINT 27 

no i t >i .n 

1 PRINT 2B« | . (NXF . FUN ( I iNXF 1 . OFUN ( | * NXF ) .NXF * 1 * NF ) 

2 TESTM AX* « 5*F**S I NT 

OSmjm.. 1 

nsMAv*nSM|N 

IF (OSMIN.MO.OSMAX) r>S*-nSMAX 


C (OSMIN.FQ.nSMAX) GIVES A FIXED INTEGRATION STEP 


J1750 
J 1 7ft0 
J 1 770 
J17BO 
J1790 
JlSoo- 
K 1 0 
K 20 
* 30 

X 40 
x - 50 
< 60 
< 70 

X 80 
X 90 
K 100 
X 1 10 
X 120 
K 130 

X 150 
K 160 
X 170 
X 180 

X 200 
K 210 
K 220 
K 230 
X 240 
X 250 
K 260 
K 270 

x 280 
X 290 
X 300 
X 310 
K 320 
X 330 
X 340 
X 350 
K 360 
X 370 

K 380 


VPa.wP | N ) 

no 8 i = i . n 

no 7 NVF = J ,NF 

OFUNC < t .NX e ) in PUN ( I . MTF ) 

7 FlINC ( I .NXF ) =FlJN < I . MYC ) 

8 CONTfNUP 

p ro i" i=i .n 

1 0 n^uNf i . i i=os 

IF I^CF«UF-.F(5,'| POINT 29. OS 
DO I 1 I = 1 .N 
no I 1 NXF=5>,NP 
RI ( I .NXF ) =ns#r>FUNC ( I .NXF ) 

11 FI IN ( I . NXF > =FUNC ( I . Nxr )*° 1 ( I , NXF 1 /2 . 
on ] ■> I = 1 . N 

12 FUN( | « 1 >=FUNC( 1*1 14H4/2. 
if (nhepug.np.o ) r,n to ia 
no i ■* i = i .n 

13 PRINT 30. 1 . (NXF.31 < | .NXF) »FUN<| .NXF) .NXF*| ,NF > 

14 CALL OF Rtv2 (OS.NP) 

IF cnFO.FO.O.O) QFTUON 

IF ( nE GP.PO.O) RftiiRm 

IF (NEXTRAO.EO. 1 1 UPTURN 

no t « I = 1 .N 

no 1= NXF=2.NP 

P?< T .NXF ) =nS*nPUN ( I . MXF ) 

15 FUN( J . NXF ) =FUNC I I .NXF 1482 ( I .NXF 1/2. 

|P (Nn'BlXT.NE.O 1 r.n TO 17 

no i * I = i .n 

16 PRINT 31 * 1 . (NXF,B2( 1 .NXF) .FUN< I .NXF I .NXF = 1 .NF > 

17 CALL DFRIV2 (OS.NP) 

IF (nEO.EO.O.C) RETURN 
IF (NEGP.EO.ni rfVijQm 
IP (nExTOAP.EO. 1 ) RETURN 
NerNTrO 

no to i * l . n 

FUN ( ». I )=FUNCt ! . 1 >*Oe 

no la NXF =2. NF 

R3( I .NXF)=DS*OFUN< I .NXF ) 

IF ( ABS <R2 ( I . NXF )/nS ) .LE • 1 .F-03 ) GO TO 18 
TEST = AHS ( I »— R3 ( I .NXF )/B2 ( I .NXF ) > 

NCCNT*NCC.NT-f 1 

IF ( NCGNT » e O . 1 ) T C S T max* TFST 
IF (TFST.GT.TESTmaX) TFSTmax*TEST 

18 FUN ( I .NXF)*FUNC< I .NXF)*B3( I .NXF) 


x B’O 
X 840 
X 850 
X 860 
X 870 
X 880 
X 890 
X 900 
X 910 
X 920 
X 930 
X 940 
X 980 
X 960 
X 970 
X 980 

X 990 
KIOOO 

XI 010 
XI 020 
XI 030 
X) 040 
XI 050 
xl 060 

X 1070 
XI 080 

XI 090 
XI 1O0 
K1 I lO 
XI 120 
XI 130 
X) 140 
XI 150 
XI 160 

XI 1 70 

XII 80 
XI 190 
XI 200 
X 1 21 0 
X 1 220 
XI 230 
XI 240 
X 1 250 
XI 260 


I 


(DSMJN.NE.DSMAX) GIVES A VAR I ABLF INTEGRATION STEP 

IF (OSMIN.NE.DSMAX) GO TO 3 
|F <PUN< 1 .1 >-.1 .C.P.1 .8-07) ns = -.l 
IF (PUN<1 .1 )-.! iLT.I ,F-07> OS*-. 05 
IF <PUN< I , 1 1-.05.LT. 1 .F-07) DS*-.02S 
IF <FUN< 1 , 1 l-.025.LT. 1 .F-07) OS*-. 0125 

3 | F ( FUN (1. I). ME. 1.3) GO TO 5 

30 4 1*1 .N 

4 OFUN ( I • 1 |*ns 


c SET fxtrapolation paoamftfrs 
c 

5 no 6 I * 1 . N 

IF <7ETA4(I >-FUN< 1,1 ).LT. SPACER. ANO.EUNd. ll.LT. I.) GO TO 6 
IF <G( I 1.GT.EPS IG.OR.DFONS( I l.LT.PPSIG) GO TO 6 
7FTA1 ( | >*7FTA2< I » 

7FTAJM I >=7ETA3( I 1 
7ETA-.I I ) *7FT A4 < I | 

7FT A A ( I )*FUN< I .1 I 

nui < t j»ou? ( 1 1 
nu2( 1 )*DU3( i i 
nu3< i i*ou4( i i 
OU4 ( | )«DFUN< 1,2) 

DPI ( I >=OP2( I 1 
nP2( 1 1*0P3( I > 
nP3( t i=nP4< i > 
nP4 ( T > =OFUN (1.31 
OV1 < I )=DV2( 1 1 
Dv2( ( )*DV3< I 1 
nv3( 1 )*DV4( 1 1 
OV4< I ) = DFlff4( I .41 

nvi ( I >=nw2( 1 1 
nw2< i )=nx3( i i 
DM3 ( 1 )=DW4 ( 1 1 
DW4 ( I >*DFUN< 1.51 
DSB1 ( I 1 *DSB2 ( » 1 
OSB2 ( I >=DSR3( I 1 
OSB3( I1-OSB4 (| ) 

DSB4 < I 1 *DFUN (1.6) 

6 CONTINUE 
XfPl *mP2 
MP2*mP3 
WP3*WP4 


X 390 
X 400 
X 410 
X 420 
X 430 
X 440- 
X 450 
X 460 
X 470 
X 480 
X 490 
X 500 
X 510 
X 520 
X 530 
X 540 
X 550 
X 560 
X 570 
X 580 
X 590 
X 600 
X 610 
X 6 20 
X 630 
X 640 
X 650 
X 660 
X 670 
X 680 
X 690 
X 700 
X 710 
X 720 
X 730 
X 740 
X 750 
X 760 
X 770 
X 780 
X 790 
X 800 
X 810 
X 820 


IF (NCEPUG.EO.O > PRINT 32. I . NXF .83(1 .NXF ) .FUN < | .NXF 1 . TEST K1270 

19 CONTI NUF XI 280 

IF (nSMfN.EO.DSMAX) CO TO ?0 XI290 

IF (TFSTMAX.GP.EPSlNT.ANO.ABSinSl.GT.OSMIN) GO TO 24 X 1 300 

20 CALL OERIV2 (OS.NP) X1310 

IF (nE.O.FO.r.O) RETURN XI320 

IF (NEGP.EO.ni RETURN K1330 

IF (NEXTRAP.EO.J ) RETURN X I 34 0 

no 2) I *1 .N XI 350 

no 21 NXF*2.NF XI 360 

84(1 .NXF)=DS*DFUNd .NXF) XI370 

21 FUN< 1 .NXF l-FUNCC I .NXF 1 + 1 »/6. * ( Ol < I . NXF 1 +2 . *82 < I , NXF ) + 2 . *83 ( I .NXF 1* X 1 380 

IP4II.NXF)) XI 390 

if (NDEPUG.NF.O > GO TO 23 XI400 

OO 22 1*1 ,N X1410 

22 PRINT 33. T . (NXF.84 ( J .NXF ) .FUN< 1 .NXF) .NXF=1 ,NF ) X I 420 

23 IF < TES TMAX . LE • ( . 1 *EPS INTI) GO TO 25 X1430 

RETURN X 1 440 

24 OS*. 8*05 XI 450 

GO To 9 XI 460 

25 IF (nSMIN.EO.DSMAX) RETURN KI470 

IF (A0S< 1 ,9*DS ) .GT.OSMAX 1 RETURN X 1 480 

OS«l.9*OS XI 490 

DO 28 I *1 .N XI 500 

26 DFUN (l.l>* DS X 1 51 0 

RETURN XI 520 

XI 530 
XI 540 

27 FORMAT ( 1 9H SUBROUTINE RUNXUT2 1 X I 550 

28 FORMAT ( 3H 1 = I5/(5H NXF = I 3 . 2X . I 1 HFUN ( I . NXF > *E 1 6 .8 . 2X . 1 2H0FUN ( I ,NXF X I 560 

I 1 *E 16.8) I X 1 570 

29 FORMAT I4H DS=E!6.B) X 1 580 

30 FORMAT (3H I * I 52 ( 5H NXF* I 3 . 2 X . 1 OHB 1 < 1 .NXF > -E 1 6 .8 . 2X . I 1 HFUN ( I . NXF ) ■ X I 590 

1 FI 6. PH XI 600 

31 FORMAT (3H 1*1 5/ < 5H NXF* I3.2X. I0HB2( I .NXF )=E|6.8.2X. 1 IHFUN< | .NXF |* K1610 

1E16.P1) X I 620 

32 FORMAT ( 3H I* I 3.2X.4HNXF* I 3.2X. 1 0HB3 ( I .NXF)*E1 6.B.2X.I 1 HFlF^< I .NXF | K1630 

I “E16.B.2X. 5MTEST = E1 6 »B 1 X1640 

33 FORMAT (3M 1*1 5/ ( 5H NXF* 1 3 • 2X . 1 0HB4 < I .NXF | =E 1 6 . 8 . 2X . I 1 HFUN (I .NXF 1 • X 1 650 

1E16.P11 X 1 660 

END X 1 670- 

SUBROUTINE PRINT (NLINEPI .LPRINT.ZETA.DZETA.NP.NPLOT.NZETA) L 10 

COMMON F ( 3 ) ♦ DF <3)«FC(3) . OF C ( 3 1 • A0 1(3). AB2 ( 3 > . AB3 < 3 1 . ABA ( 3 I L 20 • 

COMMON FUN (20.6 1 .DFUN <20 «6) . FUNC (20.6 I . DFUNC <20.6 I .81 <20.6 I .82(20. L 30 
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APPENDIX A 


ifi> ,fii <2C ,*•» 

COMMON 0RAO<2O ) .nw'7 <201 .SHARP! 20) ,l>S 0I <?n) ,.;)SH2<?G) .OSR3C20 ) .DSB 
I 4 < 23 ) . X I <?9 > . XO < 2 r - » • vO 1 20 > • A 1 <20 » . A2 <20 > • A 3 <20 > • A4 < 20 » • A0 < 20 > . A6 < 2 
20 I • A"M20 > , A8I2G |. A<R<?.7| ..*,X«2C » • GY < 20 > * G*X < 20 ) .f''* <20 )*«* Y <20 > .E TA 
3 <20 > , FT AS 1 20 » .E T AS.P< )»0 ) .yFT An '20 I .WHO < 20 ) .3 <20 | . P < 20 J .« II 20 1 . V < 2C > . 
*»V<pO 1 .PP<J»0 ) .IJP< 20 > « vP<20 } . iPIZO >.XS <20 >. Y0I2C ).DunZ<2P ) •-■>P07<20 ) • 
0ovnz<2 r - 1 .IYYRZ <2 " ) .AM|?ft ).S<2-G).Z£TAI <2-7 J . ZFTA?<2n> .7FTA3 <20 ) .ZFTA4 
ft < 2 C l .nil <27 1 «nu2<2" ) .01131 20 I .DU4 r?c. > .D-vl <20 I .D.2 <70) .0*3(20 > • r>wa < 2 


! NT 24. N»MC1 I !«, , , 
INT 24, NftMt-] • | ft> • < 
I NT 74, •<AW<1(1‘'|I| 
tVT 24. VAI»f«(16l<( 
INT 24, NAMF4 *4 ) . ( \J 
1 NT 24, MAVC«(«1|, Iv 

1 NT 24, NA MP4 (6). <11 
1 N T 34. NAMP4<7).<0 


jW 


?D < 2 ) . PE RNOUL < 20 
C OM.MC1N XuHAP < 20 ) 
IX t?r l 

COMMON <TB*NSF , 31 
COMMON AAST.BII. 


iHCOloOt .uc<20>.vc<20 J.WC<20 l .VX<2«' | .VY<23| .THETNORI20 J .PS I nun <20 > . 
2POPT | <20 » .PTOPT I <20) ,PT <20 ) .POAGTSO<2C ) .POP INF <20 ) «CP.HOO V <20 ) 
DIMENSION NAMP (161* MAMFDI6)* NAMF2<I6>« NAMF3<8) 

D I mpmS I ON NAMF4<2'5) 

OATA < NAME < I ) . I * 1 « 1 0 ) / | HP • 3HRH0. IHS> I HU. 1 MV . 1 HD • 4HOPOZ *4 HDUDZ .4HDV 
1 DZ.4HDWOZ .3HFTA « |:iG.MH03B0Z.5HSHARP. 7HBFRN0UL/ 

DATA < NAMF l (I ) . I * 1 . 1 A)/2HBO,2HOP.?HVP.2H«P.0HOEONS.3HAMU,2MUO.7HAM 
1 • 6HCP0SSM . 7HPHO I 0FN . SHU I SFN . 7HPOROGAM , AMSRAR . 2HI »C . 2HVC • 2MWC7 
DATA <NAMF2< | ) • I = t , 14 ) /4HPS I D.2HX0 * 2HY0 • 2HX3« 2HVS • 4HET AS .3HRETA0.2 
J HX I . FHA.M.2Hl^.2H , <>P«?NPP.2H*P.2HyPy 
OATA < NAMF 3 ( I ) . t « I .4 \/0HXORAO, 5HV0RAR.-WXSPAR.5MYSRAR/ 

OATA NAMF4/5HPSI S0.4HXRAR. 4H YHAO . 2MVX .2HVY .2HVZ «6HPS I NOP . 7HTMETN0R 
I . 7HP/PT I NF. 0HPT/PT INF. 7HP/HOVb.A» 9HP/HOAST SO. 2HP I . 6HP/P I NF • JHVCC . JH 
3wCC . ■’HCPSMOCK .ftHCPRODY .SHX8HL0.5HYBML0/ 

LR* I 

IF (lPOINT.FO. 2) POINT 20 
!•=• lN.LF.t~) LL*N 
IF (N.GT.IO) LL»|0 
POINT 22 
NM | »M-1 

GO T« <1.10). LPOINT 
I IF <M.FO.t) GO TO 12 

IF <7FTA.FQ.|.) GO Tn 2 



• INT 24, NAMFItS). <«FONOi(C< I >. I=LR.LL 

(NFXTOAP.EO. 1 I PRINT 24. NAMF<Q),<n 
(N^XTRAP.FOi 1 ) PRINT 24. NAMF_<7).<D 
' CMEXTRAP.FO. 1 ) PRINT 24. NAM£l(|),( 
<MexTRAP.EO.il PRINT 24. NAME! <21. ( 
(nFXTOaP.EO. 1 ) PRINT 2«. NAME1<4).< 
<r>6 XTRAP.EO.l ) GO TO 17 

• INT 24. NAMF (7) . <r>ooz< I I . | SU1.LL ) 

• |NT 2A, NAMFI8). (D>OX( I >. laLB.LL) 

INT 24, name <9) . <DvOZ< I ) . J *L«.LL ) 

INT 24. NAMF r )<-,), <n*nZ< t >. I=L0.|_L) 
INT 24. NAMF < 1 3) , (rSHOZt I > . I*L13 «lL ) 
INT 34. NAMF 1 < 1 I . IBP ( I ) . I «LB«LL I 
INT ?4. NAME) !2 , , <mP( t ) , t =LP«LL I 
INT 24, NAMF j ( 7 > , <1,P < I ) , I ,L".LL I 
INT 24. NA.MFl 14 I . <«P < I I . I =LB.LL I 

I NT ?4, NAMF < 1 4 >. cell ARP ( I I . 1 =LB «LL I 
<IL.FO.NI pftuOn 

(N.GT.LL.ANn.LL.LF. in ) GO TO 14 

Im.GT «LL» ANO.LL .LF . 20 ) GO TO 15 
(N.GT.LL.ANn.LL.LF. 301 GO TO 15 
(N.GT *LL. AnD.LL.Lf.40 I GO TO 17 


IF (7FTA.FO.0.1 GO TO 9 
GO TO 4 
7 DO 7 I . t , n 

XBH.O < 1 l«XBAB( I ) 

VflHLP < I )«YBAO( 1 ) 

3 SRAOWLCX I ) = GBAO< I | 

N7FTaiO 

IF <nPLOT.fO.I> PUNCH 28. < P S I SO <t I. I ■ t . N ) 
if <nplot.fo.|) punch 28. icpshocx < i > • i *1 .n> 

GO To II 

4 DO 8 1=2. NM 1 

no 7 i i =1 .nm i 

IF (SBARHLOI I ).LT.SRARHLO< l-l I.ANO.T.LT. I. ) GO TO 5 

IF <GBAR< I I ).LF.SHARHLD< I ) .ANO.SGARl | !♦! ).C,E.SMARHLO< 1 ) ) 60. TO 6 

IF (T.GT.l ,. AND • SB AOHLD ( I ♦ I I .GT • SB AOHLD <1)1 GO TO 7 

5 IF <GRAR< | | ) .GF.SHARmLDC I I .ANO.SBARI | I + l ).LE.SBARHLO< I 1) GO TO 6 

GO TO 7 

6 XflHLn < I I aXRAR < I I ) ♦ < S«ARHLD< I )-50AP< I I I )*< XMAO< I I ♦ 1 )-XRAR< I I ) ) / < SB A 
IP< I l + t I-5RARI ID) 

Y3HL n < I ) = YRAR[ I I 1+ (SoARHLrX I l-SBARI I I ))* < YRAO< I I ♦ I ) — YRAR < I I > )/<SHA 
1 Ol I t *t ) — SPAR < ID) 

GO TO 8 

7 CONTI NUF 

8 CONT| NUF 
GO To | ) 

9 OO lo |=2. N 
XRHLOI I )=XRAO (N) 

19 YBHLOK I )=YBAQ(N> 

11 NZFTft=NZFTA+l 
XRHLnl I >=XRAD ( I ) 

XRHLOIN )=xRAO<N) 

YRHLOI 1 ) = YR AQ ( | ) 

YRHLO(N)=YRAO(N) 

IF <NPL0T.F0.1) PUNCH 28. < XRHLD < I > . I = 1 . N ) 

IF INPLOT. EO.l) Punch 28. < yrhld <D»I*I.N) 

1 2 POJNT 24. NAME <!>.<P<I).I =LB . LL ) 

POINT 34, NAMF 4 < 1 2 ) . < POAST SO < I ) « I =LB .LL ) 

PRINT 74. NAME4 <9 ) . < OOPT I < 1 ) .l=LB.LL ) 

POINT 24. NAME4 < 14 ) . (OOP INF I I). I =LR .LL I 
POINT 74. NAME < 2 ) . < OhO < 1) ■ I =LB * LL ) 

PRINT 24. NAME <4 ) , <U< I ). I =L0 .LL > 

PRINT 24. NAME <5 > . < V< I ) . 1 =LB .LL ) 

PRINT 24. NAME <6).<W<I I. I =LR ,LL I 
PRINT 24, NAME 1 114), <UC < D . I “LB «LL ) 


L 480 14 LP=L< +1 

L 400 IF <v.LF.20) LL =N 

L 000 IF IM.GT .20 » LL »2~ 

L SI 0 POINT 23 

L 020 GO To (12.1 n ). LPOINT 

L 530 15 LR *LI . ♦ I 

L 040 IF (N.LE.30) LL *N 

L 000 IF IM.GT. 39) L L *3<; 

L 560 PO|N» 20 

L 070 GO TO <12.18). LPOINT 

L 5R0 1ft LB*LL* 1 

L 590 IF < N.LE .40 ) LL*N 

L 600 IF IN.GT.40) LL = 40 

L 610 POINT 26 

L 620 GO TO (I?, 18). LPOINT 

L 630 17 LB'LL ♦ I 

L 640 LL *N 

L 650 POINT 77 

L 660 GO To <12.18). LPOINT 

L 670 18 POINT 24. N AME2 < 1) . < PS I O < D . I =LB . LL > 

L 680 POINT 74. NAMF4 < 1 ) . < PS I SD < D • I »L6 .LL ) 

L 690 PRINT 34, NA MF 2 < 2 ) « < xO ( D > I *LB.LL t 

L 700 POINT 24. NAME 2 < 3 > . < Yt> (I)«I=LR»LL1 

L 7)0 POINT 74, NAME3I D . <xOBAR< D . I *LB.LL ) 

L 720 POINT 24. NAMF3<? ) . < vORAR< I) . I*LB.LL 1 

L 730 POI N T 24. NAME? <4 ), < X0 < D • l=L8.LL ) 

L 740 PRINT 24. NAMF 2 <6), (vSl 1 > . I=LR,LL ) 

L 750 POINT ?4, NAMF3J3, , <ySBAR ( I ) . I =LB .LL > 

L 760 PRINT 74. NAMF 3 I 4 ) , I ySBAR < D , I *LB «LL ) 

L 770 POINT 74. NA MF Z<6). <=TAS< I I, I X LR.LL) 

L 780 POINT 24. NAMF2I7). loETAOl D. I«LR.LL I 

L 790 POINT 24, NAME 2 (Bl.lXDD.I = LB»LL ) 

L BOO POINT 24. NAMF4 ( 1 7 ) . ICP.SHOCK < 1) . I =LR .LL ) 

L 810 PRINT 24, NAME4 118). ( CP0OD Y < D , 1 =LR • LL ) 

L 820 IF <LL.EO.NI GO TO |0 

L 830 IF IN.GT.LL.AND.LL.LS. 10) GO TO 14 

L 840 IF (N.GT.LL. AND.LL.LF.20 ) GO TO 10 

L 850 IF (N.GT.LL. AND.LL.LS. 30 ) GO TO 16 

L 860 IF (N.GT.LL. ANn.LL.LF.40 ) GO TO 17 

L 870 19 POINT 21 

L 880 POINT 20, <].TAU(l).Xl<D. XO 1 I ) ■ YO < I )«ETAS( 1 >«E T ASP <1 ) , I > I >N ) 

L 890 PRINT 21 

L 900 OF TURN 

L 910 C 


LI 360 

L l 37« 
L I 3RD 
LI 300 
L 1400 
L I 4 ) 0 
L 1420 
L 1470 
L 1440 
LI 400 
L 1460 
LI 470 
LI 480 
L 1 490 
L 1000 
LI510 
L 1 S?0 
LI 530 
L 1 040 
LI 550 
LI 560 
LI 570 
LIS60 
LI 590 
LI 600 
L I 61 0 
L 1620 
L 1630 
LI 640 
LI 600 
LI 660 
LI 670 
L 1680 
L 1690 
L 1 700 
L 1 710 
LI 720 
L I 730 
LI 740 
LI 700 
LI 760 
LI 770 
LI 760 
LI 790 
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APPENDIX A 


•>\ 


I 5MFT ASP// 
FORM AT 


4X.2HYO. 13X.4METAS, J | X . Lll 


L 1 800 


| X.’HlsROX 
23 FORMAT (/ 

1 ;4H|«|7BX 
74 FQPM»T Cl: 

25 FORMAT </ 

I >4His27BX 

26 FORMAT C/ 

1 . 4HI :378X 

27 FORMAT (/ 

1 .4HI *478x 

70 FORMAT I <51 

29 FQPMAT C//5«x« 19hSMMwAP' 


3H| = 1 9x . -»H| = 29x . 3M| = 3*»X.3M| =4 Qx.3H1=S9x.3h| = 69x .3H1 =79 

opx««Hr»m/i 

Ml =1 IRx.AMI =12Rx.AHl = l 3tJX»4Hl = l4Bx.4H| = t5BX»*HI«16bx 
IdQx.AMl = 193X,4H|=20/ 1 


AMl=2iex*AMt=?2HX.4MI=23BX.4H 
=2&0X.4uf =29RX .4HI =30/ ) 
4Hl*31BX«4MI=32hX.4Ml=33»X.4HI=34BX 
= 3U3x.4Ml =393X.4HI =40/- I 
4H1 = 4 i Sx i4rll =428X*4H| =4 3UX«4HI=44 0X 
= 4QftXi4k«l =49P-X,4Hl = 59/ ) 


24 8 X • 4 H I =7S0X • 4M I =260x 
Ml =358X .4rt| *36bX 
HI=460X.4 hI*468X 


■ blog<//i 


■ M..AA.AAA.P. 62. 


COMPUTE FORCE AND MOMENT COFFFI C IFNTS 


1 = 1 . 


1 CONTINUE * 

7 f <3NT | N< IF 

T|«nxi i /y • *su v i 
.INT7«0X! I/3.*SUM7 
|»|T-»*OXl 1/3.*5UM3 
vi.O.r 


Nft own = 2 

DXI2TXI CNRl-Xl CNR- | ) 
OO 4 I *NA . N° 
r.o TO 1 1 


LI 020 
Llfl’A 
L 1040 
LI SRC 
L186C 
L 1870 
l leso 
L 1690 
L 1 900 
L1910 
L 1920 
L 1930 
LI 940 
LI 950 
LI 960 
L 1 979— 

M 1C 

M 20 


1 190 
1 200 
• 210 
i 220 
' 200 
■ 240 
1 2R0 
> 260 


■ FORMAT <4H C2=EI6.H*2X.3HCT=tl6.0.2x.3HCO=E16»8'2X.3MCL=EL 
I FORMAT C6H Ve4P = F16.q.2X.RM/0AH=t !6.0«2X.3M*.M=E16.B/X| ■ 

, FORMAT C/ROX.IQH fOR^F CQFFFICIFNTS/I 


SUBROUTINE SI MFC (A.M.R 
**« oOc l/FFNT nflTf oR_n- 
SOLUTION OF ft IMULTANFOU' 


l.OETFRM, IP| VOT ..NMAX. t SCALE 1 
,B SUBROUTINE REVISED 08-01 -6fi 
L INF AW FOljATIONS 


( AM A X « I . SXAP) 


INI T I AL I 7AT ION 

|SCA L F=f 

R1 =1 '’.<■>••1 Oft 
Q?= I , 0/R I 
r)FTFrjM= t .n 

no 2 J= 1 ,n 

> iPIVftTCJjsft 

no 3*» I = 1 . N 

CFAP/-M FOP DIVOT r L CwCl ^T 

AMAx=n.n 

no 7 j=» .N 

IF < JPIVOT CUl-l » 3.7. A 

I no 6 kt i ,n 

IF 1 IPIVOT (K 1-1 1 4,6.30 
i IF CeRSCAMAXI-ABSCAC J.K > 1 ) 6.6.6 
; I oow# j' 

|FftLUM=X 

AMAXiA C J.X ) 

. FONT I NI tF 
' CO NTINUF 

IF CaMAX) 9,0,0 . 

\ nncDut",’' 

ISCAi.FrO 
GO TO 30 

» I PIVOT (ICOLUM)* IPIVOT I ICOLUM)* 1 

INTFRCMANC.F ROMS TO PUT PIVOT ELEMENT ON DIAGONAL 


m 71ft 
m 720 
M 730 
•M 740 
M 750 
M 760 
M 770- 
N 1 0 


N 1 10 
N 170 
N 1.70 

N 160 
N 160 
N 1 70 
N I BO 
N 1 Oft 
N 200 
N 2 1 0 
n 2?0 
N 2=0 
N 240 
N 2R0 
N 260 
N 270 
N 7Rft 
N 2«0 

N 310 
N 370 
N 33ft 
N 3«o 
N 360 
N 360 
N 370 


3 CONTJNUF 

4 FONT (NUF 

A1NTa*0X|7/3.#SUM| 

A|NT« = r>XI2/3.*SUM? 

A | NT A, “OX 12/3.* SUM 3 

“ su«i= n .ft 

S' (MDxft.O 
S' |M-» T ft.ft 

NFftWD«3 

nx i 7*v i cni-xi cn-i » 

no 7 t=NP,N 

r, o t ft 1 l 

6 FONT 1 NUF 

7 FONT! NUF 

A JNT7=nXI3/3.*SUM| 

A|NTO = nXI 3/3.*?UM2 
AINT9=DXI3/3.«SUM3 
GO TO (0.9 1. NFDAFF 
R 97=7. /A*A JNT7 
CY=-7./A»AlNTB 
YpRR = A./«3.#A*r.7 1*A|MTO 
GO To 1ft 

9 CZ=2./A*,!AINT1 *A I NT4 * A I NT7 ) 

Cv=-?./A» (AINT2+AINT6+AI NT 8 ) 

Y0RR = 4./C3.*A«r.Z)*( A INT3 + AINT6+A1NT9) 

1ft C.n = C7»COSALP+CY»SINAf P 

<"L=-rZ*S InAlP+CY*C 05ALP 
7RAR-2. /3. 
r.M = YaRR»C7-7BAR*CY 
DOIN’ 14 

PRINT 12. C7.FY.CO.Cl 
PRINT 13. VRPP.7BAR.FM 
RF T( JON 

I 1 AAA=P( I 1 — A A 

OENOmsSQRT C A2 till *G2a < I 1 
OUANJ =AAA*A4 ( I )*A1 C | ,xDFNOM 
OUAN7=AAA*GY ( 1 »*A| ( 1 > /DE NOM 
OuAN-» = OUANI »YO( I ) 

IF CmOOC I .2).FO.O» F ACT = 4 . 0 
IF CmODC I ,2 I.NE.O I F AC T =2 . 0 

IF < I »EO. I .OR. 1 .EQ.Na.OR. 1 .EQ.NB.OR. I .EO.N) FACT=1.0 
SUM1 =SUM1 ♦FACT*OUANl 
SU«2=SUM2+FAC T *OUAN? 

SUM3=SUM34FACT*0UAN3 


m 270 
M 2flft 

M 290 

M 300 

M 310 
M 320 
M 3=0 
w 340 
M 360 
M 360 
m 37C 
m 380 
m 300 
M 400 
M 410 
M 420 
M 430 
M 440 
M 4 = 0 
M 460 
M 470 
M 4 BO 
M 490 
M soo 
M 510 
M 520 
M 530 
M 540 
M 55ft 
M 56ft 
M 070 
M 5R0 
M 59ft 

m 600 

M 610 
M 620 
M 630 
“ 640 
M 650 
M 660 
M 670 
M 600 
M 690 
M TOO 


12 


18 


21 

22 


24 

26 


26 


IF C | ROM- I GftLlJM 1 |n,i4.|ft 

nFTFPM.-DFTFDw 

HO 11 L=T .N 

6«APsA ( I ROM . L 1 

A ( IRftM.L 1 =A ( ICOLUM.L) 

A < ICOLUM.L 1 *SMAP 
IF Cm) 14,14.12 
00 t 3 L = l .« 

SWAPaR C 1R0M.L ) 

RC 1ROW.L >=B I ICOLUM.L 1 
° C ICOLUM.L )*5WAP 
P|V0T = AC ICOLUM, ICOLUM) 

IF (PIVOT) 16, B, 


SCAlf THF f) r TFDV INANT 


DIVOT I =PlvOT 
IF C aBSCOETERM)-R| ) 
OF TEPM=OFTER M /R 1 
lSCA L F.= tSr.ALF*| 

IF C ABSCDFTFRM1-R1 ) 
OE Tp RM=nFTFRM/R1 
I.SCA l F = I5 CAlF7 1 
GO Tn 21 

IF CABSCDFTPRM)-02) 
OF TFOM = OFT FRM*R 1 
i scalf = I srAu F - 1 
IF (ARScnFTFRM)-R2 ) 
OETF9M=r>FTFRM.*R I 
I SCAlF= I SCALE - I 
IF CABS (PIVOT I >-Rl ) 
P|VOTl=PIVOTI/RI 
ISCA L E= ISCAL^^l 
IF ( ABS CP I VOT 1 1-RI ) 
P I VOT I =P 1 VOT 1 /R I 
ISCAlF=ISCALF*I 
GO T ft 27 

IF CABSCPIVOT1 )-R2) 
P|VOTl =P| vOT I *R1 
ISCALF=ISC*LF-1 
IF C ABSCPIVOT! )-R2) 
P I VOT I =P 1 VOT I *R 1 
ISCAlE= 1 SCALE- I 


18.16.16 

71 .17.17 


19.19,21 


7ft. 2ft, 21 


7A .22.22 


77.23.23 


76.26.27 


76.26.27 


N 3RO 
N 390 
N 40ft 
N 4 T 0 
N 470 
N 430 
N 44 0 
N 450 
N 460 
N 470 
N 400 
N 490 
N 500 
N 510 
N 670 
N 630 
N 540 
N 550 
N 560 
N 570 
N 580 
N 590 
N 600 
N 61 O 
N 620 
N 630 
N 640 
N 660 
N 660 
N 670 
N 680 
N 690 
N 700 
N 710 
N 720 
N 730 
N 740 
N 76ft 
N 760 
N 770 
N 780 
N 790 
N 800 
N 810 
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27 OPTCO«xOFTFO«««PlVOr I 
r 

C DIVI6E PIVOT now BY orvOT ELEMENT 

on 20 L* I .N 

!«- l|P|VOTILt-l > 2B,;>o,7Q 
A | ICOLUM.L » =A I ICOLUM ,L )/P| VOT 
?o rrtNT | NUF 

IF Im> 32.32. -TO 
30 OO 31 L * I «M 

?| PI ICOLUM.L ) *P * ICOLUM .L >/P| VOT 

r 

C REDUCE NON-PIVOT WOv< 

r 

3? OO 3“ C I * 1 * N 

IF (Ll-ICOLIPM 33. 38.33 

33 Ts»ii_| . | CHL*!*' t 

OO 3« l»I.N 

|f l|P|VOTIL»-l > 

34 AIL! <L I s A ILI .L 1-A I ICOLUM.L l*T 
38 CONTINUE 

(vi .38 • "*8 • 3ft 
30 OO T» L*1 .M 

37 RlLI «L »=BILI .L >-8 I ICOLUM. L l»T 

38 CONTINUE 
30 OFTUPN 

FND 

function djf il>*.np, vapi .vapo> 

C Tw|S FUNCTION SljQPROGPAM FINOS THF DfRIVATIVE AT A GIVEN POINT. 

r L. FOR THE OEMPF.% X A NO V IN A GIVEN TABLE. THF N-P01NT 

C LAGPANGIAN FORMULA ?4 USEO WHFQF N IS OOO. 

C L * INTEGER. THE POINT OF X A NO Y AT »M|CH DERIVATIVE IS FOUND 

C M « INTEGER. 1-5. TO OETFRMINE THE POINT FORMULA, N. N = 2«v»+| 

C NP= INTEGER. TMfc- NUMBER OF POINTS IN TABLE OF VARIABLES 

C VARI « ARRAY OF INDEPENDENT VARIABLE. X. VARIINP) 

C VARD * ARRAY OF O^PENI>fnT VARIABLE. Y. VARDINP) 

DIMENSION VARIINP). t/AROINO). XIII I. Ylll) 

OIF.ol 777P30j)r>^''" , '^p~rnoc> 

|F lv.LT. 1 ) OFTUPN 

N»?»M+ | 


N 820 
N 830 

n a«o 
n e*so 

N B6 n 
N 87C 
N 880 

N POO 
N 910 
N 920 
N 930 
N 9A 0 
N 950 
N 960 
N 970 
N 9BC 
N 990 
N 1 000 
NI01 O 
N I 020 
NIOTO 
N ICAO 
NI060 
N 1 060 
N 1 070 
N10B0- 
O 1 0 
O ?0 
0 30 

O 40 
O 50 
O 60 
O 70 
O 80 
O 90 
O 100 
O llO 
O 120 
O 130 
O 140 
O 150 
O 160 
n 170 


IF IV.GT.S.OR.N.GT.NO) R£ TURN 
Ml !*. I 

v? t NO- v ♦ i 

x»L 

IF U..LF.MI .OR.N.po.nP* GO TO I 
X.Mt 

IF U..LT.M2) GO TO | 

Y»L- (NO-VI 


XI Jl *V AR I |MJ) 
2 VI JlxVAPDIMJ) 



no a J« 1 .N 

IF l,|.FO.F| GO TO 4 



FNO 


0 1 80 
O 190 
O 200 
O 210 
O 220 
O 230 
O 24 0 
O 250 
O 260 
O 276 
O 280 
O 290 

O 300 
0 310 
O 320 
O 330 
O 340 
O 350 
O 360 
O 370 
O 3RC 
O 390 
O 400 
0 410 
O 420 
0 4.30 
O 440 
O 450 
O 460 
O 470 
O 4BC- 
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Subroutines 

A list of the subroutines used in this program is presented. 


FORTRAN 

name 

Called by 

Function 

BG 

MAIN 

Executive subroutine for computation of body 
geometry 

RUNKUT 

BG 

Runge-Kutta integration for body geometry 

DERIV 

BG 

RUNKUT 

Computation of derivatives for body -geometry 
integration 

APPROX 

MAIN 

Computation of approximate shock shape for 
NREAD = 0 

LGRANGE 

MAIN 

DERIV2 

Establishes line arrangement, accounts for 
symmetry where appropriate, for computation 
of XI derivatives for function DIF 

DIRCOS 

MAIN 

Computation of direction cosines of R, ETA, 
TAU coordinates 

SHOCK 

MAIN 

Computation of flow quantities behind shock 

DERIV2 

MAIN 

RUNKUT2 

Executive subroutine for computation of deriva- 
tives for integration of equations 

EQNS 

DERIV2 

Computation of zeta -derivatives for integration 
of equations 

RUNKUT2 

MAIN 

Runge-Kutta integration of equations 

PRINT 

MAIN 

Print instructions 

FMCOEFS 

MAIN 

Computation of force and moment coefficients 

SIMEQ 

MAIN 

Solution of simultaneous linear equations to eval- 
uate corrections DETA to the shock shape 

DIF 

LGRANGE 

Computation of derivatives from the Lagrange 
formula 
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Set parameters 



Compute initial values for integration by 

I a) Call LGRANGE (to compute ETASP) 

b) Compute ETA H, HK, SIGMA 

c) Call DIRCOS (to compute direction cosines) 

d) Call SHOCK (to compute shock relations) 


Dummy initialization of 
extrapolation parameters 
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TESTS FOR CONVERGENCE: 
Compute VMAX 








APPENDIX A 


-NPRIN-T-* NPRINT + 1 


IF(NPRINT.EQ.3) 



KCOUNT * KCOUNT + 1 



TF(PARAM. EQ.PARAMF) 


Compute new PAJRAM 
Compute new ETAS 


IF(M.EQ.O) 


Print headings 
for zero -incidence 
circular cone run 


IF(IPRINT.EQ.2.AND. 

PARAM.NE.PARAMF) 


(This will cause program 
to print ZETA = 0 
conditions only.) 


(This will give a complete 
printout from ZETA ■ 1 
to ZETA - 0) 












APPENDIX A 
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SAMPLE COMPUTATIONS 

Two computations are presented which illustrate the operation of the program. The 
first computation makes use of the built-in approximate shock shape to start the calcula- 
tions for the zero-incidence circular cone after which T is decremented to obtain the 
solution for an elliptic cone with T = 0.6. The second solution uses the converged values 
of T) for T = 0.6 to start computations which increment the angle of attack up to 4°. 

0 

The central processor times, including compilation, for the first and second cases, 
respectively, were 171 seconds and 116 seconds on the CDC 6600. 

Explanations of sections of the sample -computation output are provided at the end 
of this appendix. Circled numbers at the left side of each section indicate the appropriate 
explanatory note. These notes describe the first two sets of computations in the first 
case, the circular cone at zero incidence and the elliptic cone at zero incidence with 
T = 0.95. The printout for other values of the parameters is similar to that which is 
annotated. 

The input for the first case is 
Input card Description 

1 STMACH = 8.0, GAMMA = 1.4, T = 1.0, THETAD = 10.0, ALPHAD = 0 

2 N = 9, M = 2, NREAD = 0, NSPACE = 1, INCRMT = 1, IPRINT = 2, 
NCNVRGB = 0, KTRANSF = 1, NPLOT = 0, NPUNCH = 1 

3 PARAM = 1, PARAMF = .6, DPRAM1 = -.05, DPRAM = -.1, 

DPRMIN = -.05 

4 SLOPE = 1. 

5 VTEST = .001, VTEST1 = .03 

6 M2E = 0 

The input for the second case is 
Input card Description 

1 STMACH = 8.0, GAMMA = 1.4, T = 0.6, THETAD = 10.0, ALPHAD = 0. 

2 N = 9, M = 2, NREAD = 1, NSPACE = 1, INCRMT = 2, IPRINT = 2, 

NCNVRGB = 0, KTRANSF = 1, NPLOT = 0, NPUNCH = 0 
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Input card Description 

3 PARAM = 0., PARAMF = 4.0, DPRAM1 = 0.5, DPRAM = 2.0, 
DPRMIN = 0.5 

4 SLOPE = 1. 

5 VTEST = .001, VTEST1 = .03 

6 M2E = 0 

7 ETAS(I) values from first computation for T = 0.6 

Input Cards for First Sample Case 

80000000 + 01 1 4000030 + '"' 1 lOOOOOOO + Ol 10000000 + 02 00000000+00 

9 2 0 1 1 2 0 10 1 

1 000000O+0 1 60000000+00 -60000000-01 -10000000+00 -50000000-01 

1 . 

.001 .03 

O 

Conical Flow About Elliptic Cones by the Method of Lines 
With Incrementation of a Parameter 

9 M=2 NREAD=0 NSPACE=1 NP= 5 NCNVRG=0 

NA= 1 ANA= 3. NB= I BNB= 0. 

VTE $T= I .OOOOOCOOE-03 VTEST1= 3 .OOOOOCCOE-02 
SL3PE= l.OOOOOCOOE+GO KTRANSF= 1 

M2E- C 
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©- 


STHACH- 8.0O30C000E*0O GAMMA- 1 .*03OOC00E*00 T- 1 . OCO0OOC0E*OO THETAD- 1 . OOOOOOOOE*Q1 ALPHAO- 0. 

EPSIGOM- I .COOCCCCCE-C2 
AAST- *.23995&24E-01 

VTEST* 1 .090000006-03 VTEST1- 3 .000000006-02 

j M2E» 0 

| SLOPE- 1.00C300CCE*CC xTR ANSF- 1 
; RANGLE- 0. 


; EPSIG- 1 .00C00C00E-C3 ePSIGMX= 1 . 09000000E-03 SPACER- 1 .0C000000E-03 EPSIVAR- 1 . OOOOOOOOE-C 8 EPSINT- 2. 50000000E-02 


I NCYCLE- I AT £8/04/71 14.22.56. 



ETAS 

5.509S6561E-32 

ETASP 

0. 

CPC I I AT SHOCK 
6.030737S2F-02 
CP in AT ZtTA-0 
7.076!! 15 6E -02 
V 

! .4701 1 292 E-02 

KCOUNT- 1 WAX- 1 .4701 1292f-02 cPSIG- 
OETA 

-2.970825826-0? 

NCYCLE- 2 AT C8/04/71 14.22.58. 


I .00000000E-03 SPACER* 1 .OOOOOOOOE-03 VMXTEST- 1 . 12 222428E-01 



ETAS 

5.2 1 25C263E-02 
ETASP 
0. 

CPtll AT SHOCK 
5 .9! 257080E-02 
CPU* AT 2ETA-0 
4.9*9724466-02 
V 

9.492716316-05 


ZERCHftgClDfffc? CIRCULAR CONE 



STMACH- 8.000000006*00 GANNA- 1 .*00000006*00 T- 1.000000006*00 THE TAD* 1.000000006*0! ALPHAO* 0. 
EPSIGOM- 1.C00CCC00F-C3 

N= ' M-0 NREA0=0 NSPACE-1 NP- 5 NCNVRG-0 

VTEST- 1.00C0CCG0F-C3 VTESTl- 3 .000000006-02 

M2E* 0 


SLOPE- l.OOr0OCCCE*OO KTPANSF- 1 

KCOUNT- 3 VMAX— 9. *9271 6316-05 EPSIG- 1 .OOCOOOOOE-03 SPACER- 1 .OOOOOOOOE-03 VMXTEST- 1. 12522436E-01 

ZETA- 0. 

1-1 1-2 1*3 1=4 1-5 1=6 1-7 I-fl ' 1-9 1-10 



P 

P/ROASTSQ 

P/PTINF 

P/PINF 

RHO 

u 

V 

w 

uc 

VC 

VC 

VCC 

WCC 

vx 

VY 

vz 

PSINOR 

THETNOR 

XBAR 

xbhlo 

YBAR 

YBHLD 

ETA 

G 

DEQNS 

AM 

CROSSM 
SB AR 
POROGAM 
PT/PT INF 
PT 

BERNOUL 

ovor 

DPDZ 

PP 

UP 

VP 


4.5*C4E-0? 
2.5 269E-01 
4.1671E-C4 
4.06826*00 
2.5tefcE*C0 
2 . 3C46E*00 
9.4C2-»E-C5 
0. 

2.26966*00 

4.0C2OE-C1 

6.9655E-16 

4.0C25E-01 

0. 

0. 

-4.CC25E-C1 

2.2646E*00 

0. 

Z.95S8E*0! 

0. 

HIM 
-* .?fCGE*00 
III II 

0. 

-2.9: 29E-03 
5.60‘1E*CC 
6.2! 01 E *00 
7.8230E-C3. 
3.2*e2E-C2 
1.25 20E-C2 
8. 12 67E-CI 
B.8t57E*Cl 

2. C6C46-1C 
-t.4029F-Cl 
-7.75B9E-C5 

0. 

0. 

3. 


VINDWARC LINE ZETA LIMIT 


U 


RHO S POROGAM UC VC VC VX VY VZ PT/PT INF 



2 • 3046E *00 


U 

2.3 046E *00 


Z • f 686E *00 8.24826-02 1.2120E-02 2.26966*00 4.0020E-01 
LEEVAFD LINE ZETA LIMIT 

PHC S POROGAM UC VC 

2 .5 6866 *CC e. 24821-02, 1.2120E-02 1 1 1 1 1 1 1 1 1 1 


6.6639E-16 0. -4.0020E-01 2.26966*00 8.1367E-01 


VC 

I III I 


VX VY 

inn mi! 


VZ PT/PTINF 

inn mu 



APPENDIX B 


STMACH- 8.0COOCCCCE*00 GAMMA- 1 .40000000E*00 7- 1 . OOCOOCOQF»OQ THE TAP* 1 .0000000 06*01 Al PHAD»__0 


1.000CC0006-C3 

.238956246-01 

1.00000CC06-C3 VTEST1- 3 .OOOOOOOOE-02 

c 

: .oooooccoe*oo KTKANSF- I 

0 . 

562 


1.00000000E-03 EPSIGMX- 1.000000006-03 SPACER- ! . OOCOOOOOE-02 EPSIVAR* l . OOOOOOOOE-C0 6PSINT- 2. 


1 AT C6/04/71 14.23.12. 


5.U2S8263E-02 5.212582636-02 5.212582636-02 5 .212582636-02 5.212582636-02 5.212582636-02 

5.21258263E-02 
ETA SP 

-1.70437284E-15 -1 .782942026-1 5 -5. 611361026-15 -3. 14659334E-1 6 -3.1 4659334E-16 -3.1465933*6-16 
3. 15981 575E-15 
CPU) AT SHOCK 

5 . 91 257080E-02 5.81257080E-02 5;812S7080E-02 5. 01257C6O6-O2 5. B1257080E-02 5.81257080E-02 

5 . 912570806-02 
CPI I I AT 26TA-0 

6.848734*65-02 6 .848734466-02 6 .8487 34466-02 6 . 84B73446E-02 6.646734466-02 6.84873446E-02 

6 . 84 87 3*466 -C2 
V 

9.49271644E-05 9. 492716346-05 9.492716256-05 9.492716 25E-05 9.492716236-05 9. 49271621E-C5 

9.492716026-05 / 


5.212582636-02 
-2.1*6593346-16 
5.8! 2570806-02 
6.B4073446E-O2 
9.49271622E-05 


©- 


VTEST* 

M2E- 

SLa“E« 

RANGLE” 

INTCNT- 

EPSIG- 

NCYCCE* 

ETAS 


500000006-02 

5-2125B263E-02 
-3.146593346-16 
5. 812570BOE-02 
6.84873446E-02 
9.492716136-05 
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“ *NS£4£E*l NP- 5 NCNVRG-0 " 

JU-1 AW*" 0, NB= 1 BM8? 0. .. 

sfSjfHT 8 . 000 000006*00 " glum* i. 4 aooqpooE*bc^ r« i.eapqooco 6 *oo thetao= i.oocooocoe*oi alpfao= o. 

. .. 


Lmife. UOOOOOCOOErOJ EPSIGHX" 1.00000000E-03 SPACER- 1 .OOOOOOOOE-03 EPS1VAR= 1. 000000006-08 FPSINT* 2 . 500000006-02 
JnCYCLJE" i *VT£ST- 1 .00000000E-03 VMAX- 9.49271 6446-05 AAST- 4 . 2 3895624E-0! PTINF= 1.08960*266*02 
. VTEST" I.pOOOOCOOE-03 VTEST1- 3.003000006-02 
« 0 

Hope* i.ooooo6oc£*oo ktransf- i 

KCOUNT- 4 VFAX= 9 .49271 644F-05 EPSIG= 1 .0OCO0OCCE-O3 SPACER- 1.000000006-03 VMXTEST* 1.125224366-01 


SUMMARY PRIN7 BLXK 


®" 





I*t 

1-2 

I"3 

1*4 

1-5 

1*6 

1 = 7 

1 = 8 

1=9 

PSIO 

-9.00006*01 

-6.7500 E*01 

-4.50006*01 

-2.2500E*C1 

- 1 . 3505E-08 

2.25006*01 

4.50006*01 

6.75006*01 

9 .OOOOE *01 

! PSISO 

- 9. QC OOE * 01 

-6.75006*01 

-4.50006*01 

-2.2500E*C1 

-1 . 3505 E-08 

2.2500E+01 

4.50005*0* 

6.75005*01 

9.00006*01 

! XQ 

o. 

6.7477E-02 

1 .24686-01 

1. 6290E-C1 

1.7633E-01 

1.62906-01 

1. 24686-01 

6.74776-02 

7.98496-11 

1 T0 

-1.76336-01 

-1.62906-01 

-1.24686-01 

-6.7477E-02 

-4.1561E-11 

6.7477E-02 

1.24686-01 

1.62906-01 

t. 76336-01 

' XQBAP 

0. 

3.82686-01 

7. 07116-01 

9.23686-01 

1.00006*00 

9.2388E-01 

7.0711 E-01 

3.02686-01 

4.52056-10 

1 yobar 

-1.00006*00 

-5.23986-01 

—7 .0711 E-Oi 

-3.92686-01 

-2.3571E-10 

3.82686-01 

7. 07116-01 

5.23966-01 

1.00006*00 

| xs 

0. 

8.8255E-02 

1.6 307E-01 

2.13C7E-01 

2.306? E-01 

2.1307 E-01 

1 . 6307E-0J 

8.8255E-02 . 

1.0444E-10 

! YS 

-2.30626-01 

-2.13076-01 

-1.6307E-01 

- 8. 8255E-C2 

-5.4359E-11 

8.8255E-0? 

! .63 07E-01 

2.13076-01 

2.30626-01 

; XSBAR 

0. . 

5.00526-01 

, 9. 2484E-01 

t .2084E*00 

1 . 3079E*00 

1 . 2084E *00 

5.24845-01 

5.0052E-01 

5.92296-10 

1 YS0AR 

-1.3C79E*C0 

— 1 . 20 E4E* 00 

-9.24846-01 

-5.00526-01 

-3.C828E-10 

5 . 0052 E-01 

9.24846-01 

1.20846*00 

1.30 796*00 

1 EYAS 

5.21266-C2 

5.21266-02 

5.2126E-02 

•5.2126E-02. 

5.2226E-0? 

5.2126E-02 

5.21 26E-02 

5.21266-02 

5.21 266-02 

BET AO 

1.29876*01 

1.29B7E*01 

1.29876*01 

1 .2987E* 01 

1.29B7E*01 

l.2987E*01 

1 . 2987E *01 

1.29876*01 

1.29876*01 

XI 

0. 

6.8191E-02 

1.36386-01 

2.0457E-C1 

2.7277E-pl 

3.4096E-CI 

4.09! 5E-01 

4.7734E-01 

5.4553E-0 1 

CPSHOCK 

5.81266-02 

5.81266-02 

5.81266-02 

5.81266-02 

5.8*266-02 

5.81266-02 

5.81266-C? 

5.81265-02 

5.81266-02 

. cpbooy 

1 

6. 84 87E-02 

6 . 84 87E-02 

6.84E7E-02 

6.84E7E-02 

6. 84B7E-C2 

6.8487^-02 

6.8AP7E-02 

6.84875-02 

6.8487E-02 

! I 

TAU 

X! 

XO 

YO 

ETAS 

FTASP 



1 0. 

0 


0. 

-1.763 

269816-01 5. 

>21 25 3263E-02 

-1 .704372846-15 



6. 81 9147996-02 
1 .3 6382 9&0E-01 
Z.04574440E-01 
2.72765 920E-O1 
3. 4095740 OE -01 
4.09148880E-01 
4.77340359E-01 
5.45531 039E-O1 


6.81914799E-02 
1 .363825606-01 
2.045 7444 0E-01 
2.727659206-01 
3.4C957400E-01 
4.CS1483806-01 
4.77340359E-O1 
5.45531 8396-01 


6. 747741 42E -02 
1.24682004E-01 
I.629C4809E-O1 
1. 763269816-01 
1 .62904889E-01 
1.24682004E-01 
6.747741436-02 
7.98491802E-11 


-1.629C4889E-01 
-1.246e2C04t-01 
-6.74774 142E-0? 
-4.1 56 12 93 5F -11 
6.74774142E-0? 
1 .24682004E-01 
1.629C488BE-01 
1 .7632698 IE-01 


5.212582636-02 -1.782942026-15 
5.212582636-02 -5 .671 261 02E-1 5 
5.21258263E-02 -3. 14659334E-I6 
5 .2 1258263E-02 -3.146593345-16 
5.21250263E-O2 -3.146593346-16 
5.21258263E-02 -3 . 14659334E-16 
5.212582636-02 -3.146593346-16 
5.212582636-02 3.159815756-15 


©- 







I*! 

1-2 

1 = 3 

1=4 

1*5 

1=6 

I =7 

1=8 

1=9 

P 

4.54C4E-02 

4.5404E-02 

4.5404E-02 

4.54C4E-C2 

4.54046-02 

4.54046-02 

4.54046-02 

4.540*6-02 

4.54046-02 

P/ROASTSO 

2.5269E-01 

2.5269E-01 

2.52696-01 

2. 52696-C1 

2.5269E-01 

2.52696-01 

2.52696-01 

2.52696-01 

2.52696-01 

P/PTINF 

4.U71E-04 

4.I671E-04 

4.1671E-04 

4.1671E-C4 

4.16716-04 

4.16716-04 

4.16716-04 

4.16715-04 

4.16716-04 

P/PINF 

4.0682E*C0 

4.06B26*00 

4.06826*00 

4.06826*00 

4. C682E *00 

4.06026*00 

4.0582E*00 

4.06826*00 

4.06826*00 

RMO 

2.5t86E*00 

2.56866*00 

2.56866*00 

2 .56866*00 

2.56866*00 

2.56866*00 

2.56866*00 

2.56866*00 

2.56 866*00 

U 

2.3C4fcE*C0 

2 . 3046E* 00 

2.30466*00 

2.30466*00 

2.30466*00 

2.30466*00 

2.30466*00 

2.30*66*00 

2.30466*00 

V 

9.4927E-C5 

9.4927E-05 

9.49276-05 

9 .4927E-0"5 

9.4927E-C5 

9. 49276-05 

9.4927E-C5 

9.49276-05 

9.49276-05 

w 

-l.OCBOE- 13 

4.13806-12 

3. 47366-12* 

3.6249E-12 

3.7356E-12 

3.74576-12 

-2.81606-08 

2 . 25326-C7 

1.5*706-13 

uc 

2-26966*00 

2.26966*00 

2.26966*00 

2.26S6E*C0 

2.26 966 ♦ CO 

2.26966*00 

2.26966*00 

2.26966*00 

2.26966*00 

VC 

4.0C29E-C1 

4.00296-01 

4.00296-01 

4.00296-01 

4.00296-01 

4.00296-01 

4 . 0029E-C1 

4. 00296-01 

4.00296-01 

wc 

-1.0C11E-13 

4.13706-12 

3.47366-12 

3.62446-12 

3.7356E-12 

3.74626-12 

-2.01606-08 

2.25326-07 

1.56216-13 

vcc 

4.0029E-C1 

4.0029E-01 

4.00296-01 

4.00296-01 

4.00296-01 

4.0029E-01 

4.0029E-01 

4.0C29E-01 

4.00296-01 

wcc 

-1.00806-13 

4.13806-12 

3.47376-12 

3.62556-12 

3. 73566-12 

3.74636-12 

-2 . 8160E-C8 

2.25325-07 

1 .5570E-1? 

vx 

-I.OC80E-13 

1.5310E-O1 

2.83056-01 

3 .69826-01 

4.00296-01 

3.69026-01 

2. 83C5E-01 

1.531 86-01 

1.01 116-10 

VY 

-4.0C296-01 

-3. 6982 E-01 

-2.03056-01 

-1.53186-01 - 

-9.G615E-11 

1.53106-01 

2.83056-01 

3 .69825-01 

4. 0029E-CI 

vz 

2 • 2696E*00 

2.26966*00 

2.26966*00 

2.2696E*CC 

2.26966*00 

2.26966*00 

2 .24966*00 

2.26966*00 

2.26966*00 

PSINOR 

-2.54466-12 

3.86126*00 

7.10986*00 

9.25476*00 

l .00026*01 

9. 2547E*00 

7.10886*00 

3.86126*00 

4.57226-09 

7HETN0R 

7.99986*01 

8.07666*01 

8.29456*01 

8.61896*01 

9.00006*01 

8.61896*01 

8 .29456*01 

8.07666*01 

• 7.99986*01 

XBAR 

0. 

3.82 686-01 

7.071JE-01 

9. 2388E-01 

1 .00006*00 

9.23886-01 

7.07116-01 

?.92teE-01 

4,5? 95E-1 0 

XBHIO 

0. 

4.5285F-10 

4.52056-10 

4.52856-10 

4.5205E-1O 

4.52B5E-10 

4.52855-10 

4.52855-10 

4.52856-10 

YBAR 

- 1 . OOOCE * 00 

-9.23886-01 

-7.07UE-01 

-3.82686-01 - 

• 2. 35 71 E- 10 

3. 82686-01 

7.C7116-C1 

5.2 386E-01 

1.00006*00 

VBHLD 

-1.00CCE*CO 

1.00006*00 

1.00006*00 

1.00006*00 

l .00006*00 

1 ,O00OE*00 

1 .00006*00 

1.00005*00 

1.00006*00 

ETA 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

C. 

0. 

G 

-2.91 35E-C3 

-2.91 396-03 

-2.91 39E-03 

-2.91396-03 - 

■2 .91 39E-03 

-2.9139E-03 

-2.9I39E-03 

-2.91396-03 

-2.91396-03 

OEQWS 

5.60616*00 

5.60616*00 

5.60616*00 

5 • 6061 E*O0 

5.60616*00 

5.60616*00 

5.60616*00 

5 .606’ 6*00 

5.60616*00 

AM 

6.21016*00 

6.21016*00 

6.21016*00 

6.21016*00 

6.21016*00 

6.21016*00 

6.21016*00 

6.21016*00 

6.21016*00 

CROSSM 

2.7161F-13 

1.1 J 506- n 

5.3601E-12 

9. 76775-12 

1 .0066E-U 

1.00936-11 

7.5881 E-08 

6.07J4E-07 

4. 1 956E-1 3 

S0 AR 

9. 2482E-02 

8.24 92 E- 02 

8.24826-02 

8. 24826-02 

8.24B26-C2 

8 . 2482E-02 

8.2482E-C2 

e. 24826-02 

8.24826-02 

POROGAM 

1.212CE-C2 

1.21 20E-02 

1.21206-02 

1.21206-02 

1.21206-02 

1.21206-02 

1.2120F-02 

1.21206-02 

1.21206-02 

PT/PTINF 

8.1 367E-01 

8. 1 367E-01 

•9.13676-01 

8.13676-01 

8 . 1 367E-01 

8. 13676-01 

8.13676-01 

8 . 1 367E-01 

8.13676-01 

PT 

8.86576*01 

8.06576*01 

8.86576*01 

8.86576*01 

8.86576*01 

0.86576*01 

e. 96576*01 

8.86576*01 

8.86576*01 

bernoul 

-1.5018E-09 

-1.5018F-09 

-1.50186-09 

-1.50ie£-C9 - 

-V.501 8E-C9 

-1.5018E-09 

-1.50106-09 

-l .5018E-09 

-1 .50136-09 

OVD Z 

-2. 40266-01 

-2.4026E-01 

-2.40266-01 

-2.40266-01 • 

-2.40266-01 

-2.4026E-01 

-2.40266-0! 

-2.40266-01 

-2.4026E-C1 

DPOZ 

1.38636-27 

2.33636-24 

1. 64636-24 

1.79286-24 

1 . 9041 E- 24 

1 . 91 446-24 

1 .06206-16 

6.92696-15 

3.30786-27 

PP 

-|.3?24£-J5 

-4.63&8F-12 

— 3.96 366—1 2 

-3.P130F-!? - 

-3.8973F-1? 

-3.8407F-J? 

-3.938AF-12 

- 4 . 77? IF- 1 2 

. 5 . 75 5 5F-1 5 

UP 

-1.0C80E-13 

4.13 90E- 1 2 

3.47366-12 

3. 62*96-12 

3.7356E-12 

3.7457E-12 

-2.81 606-08 

2.2532F-07 

1.55706-13 

wp 

7.3525E-11 

2.57 606-11 

-1.14576-11 

2.33676-13 

4. 31 196-1 A 

-6.2658E-] 3 

1.26716-1? 

-2.54005-11 

-7.60306-11 





WINCMARC LINE ZETA LIMIT 





U 

PHO 

S 

POROGAM 

UC 

VC 

WC 

VX 

VY 

VZ 

2. 30466* 

00 2. 56e6E*CC 

0.Z4P2F-OZ 

1.21206-02 

2.26066*00 

4.0020E-01 

5 .86396- 1 6 

0. 

-4.0020E-01 

2.26966*00 





LF6MAPD l 1NE 

ZETA L IM1T 





U 

PHC 

S 

POROGAM 

UC 

VC 

WC 

VX 

VY 

VZ 

2.3046E* 

00 2.56865*00 

8.24826-0? 

1. 2120E-02 

2.2696E*0C 

4 .0206-01 

5.13286- It 

1 . 81236-10 

- *.00206-01 

2.26965*00 


FORCE COEFFICIENTS 

CZ* 6.848734461-02 CY= 6. 26B6CP72E-1 1 C0= 6. 840734A6E-O2 CL = 6.268606726-11 

YBAR= -2.05052C79E-11 ZBAP= 6.66666567f-01 CM= -4.319507205-1* 



APPENDIX B 



©- 

(5>C 


ETAS 

5 . U 250263 E-O 2 
5 . 21 258263 E -02 

ETASP 

2 . 85368924 E -16 
- 1 . 36252089 E -14 
CPU* AT SHOCK 
5 .l 985 * 497 E -02 
3 . 19854497 E -02 
CP (I I AT ZETA *0 

6. : 374266IE-02 

6 . 13742660 E -02 

V 


5 . 21258263 E -02 
2 . 365755 B 1 E -15 
5 . J 7760493 F -02 
6.22910070E-02 


5 . 21258263 E -02 
-1 . 16880593 E -14 
5 . 43302035 E -02 
6.4758 052 4 E — 02 


5 . 2125 C 263 F -02 
- 2 . 40433 B 91 E -15 
5 . 71069656 E-O 2 
6 . 76 538 S 81 E -02 


5.2 12 5 8263 E -02 
2 . 2 C 983018 E -15 
5 . 81257079 E -02 
6 . 90026268E-02 


5 . 21258263 E -02 
■ 6 . 65434 E 44 E -15 
5 . 71069656 E-C 2 
6 . 76538881 E -02 


5 . 21258263 E -02 

4 . 67522372 E -15 

5 . 48302035 E -02 

6 . 47580514 E -02 


5 . 2125 8263 E -02 
- 2 . 60524180 E -15 
5 . 27780493 E -02 
6 . 2291 007QE-Q2 


-l .2958 03 96 E-02 -1 .0103e641E-02 -2 . 262 12560E-03 7.CC722059E-C2 1 . 2 2901 814E-02 7. 00722060E-03 -2.2621 2559E-03 -1 .010 38641 E-02 

-l.2 c 58G396e-0« 

KCOliNT* 5 Vf-AX = 1 .29580396E-02 EPS1G* 1.00CC0CCCE-03 SPACER* 1 . OOOOOOOOE-03 VMXTEST* 1 .12522436E-01 

OE TER H= 3.0717C127E-01 

DETA 

1 • 3931 5963E-0? 1 .41672*565-02 2 .60993148E-04 -9.C1379894E-C* -1 . 38493720E-03 -9. 01 38C635E-04 2.60994501E-04 1 .41672706E-03 

1 .S9315963E-03 


NCYCLE- 2 AT C 8 / 04/72 14 . 28 . 33 . 



ETAS 

S. 40 ! 99659: -02 5 . 3 5425539 E -0 2 5 . 233681 94 E -02 5 . 12244464 E -02 5 . 074088 91 E -02 5 . 1 2244457 E - 02 

5.<t>ae9«59r$«0 3 
ETAS'? 

5 .’ 0737 B 49 t -16 - 1 . 344 E 3821 E -02 - 1 . 91 1 80715 E -02 -l. 358626 SfcE-C? - 9 . 1 2009 542 E -09 1 . 35862 B 47 E -02 

-!* 7 2370963 E -14 
CPU) AT SHOCK 

5 .T 3239 Z 99 E -02 f . ? 919 ! 407 E -02 5 . 5092 07 C 8 E -02 5 . 64933699 £-02 5 . 71 ! 76935 E -02 5 . 64933694 E -02 

5 . 73239299 E -02 
CPU) AT ZETAaQ 

5 . 3 U 59473 E -02 6 . 3 691 ? 425 E -02 6 . 5 2 ! 1 1 283 E -02 6 . 69549602 E- 02 , 6 . 77559429 E -02 6 . 69549596 E -02 

6 . 711 5947 CE- 0 ? 

V 

2 . 37 fc 4 O 044 E-O 4 - 2 . 569 C 4529 E- 0 f - 3 . 032 J 5054 E -04 - 7 . 95653304 E -05 1 . 54874302 E -04 - 7 . 9573 5848 E -05 

2 . 37634468 E -04 


•. 23 E 682 O 0 E-O 2 
1 . 9 J 1 B 0739 E -02 
5 . 5092071 8 E -02 
6 . 52111296 E -02 
- 3 . 032221 7 BE -04 


5 . 35425534 E -02 
l, 3448360 2 E -02 
. 5 . 38 I 91403 E -02 
6 . 3691 2421 E — 02 
- 2 . 589229 99 E -05 


5? 



APPENDIX B 


M- 9 ft* 2 NRE AP-I~ NSP*t6-i M« .Si NCNVRG-J .. 

HA- 1 OKA- 0. __ N&?A.6NB- .0*. .. 

~S7MACH«~~ 8. oodocoopg" *00 GAMMA- - 1.403000006*007 Y» ’ 9. 50000000E-OI TK6TA0* I . GOOOOOOOF*Ol AL PKAO— 0. 




.*A*GL6-.._0. *_ _ __ 

ffiPSIG- X .000000006-03 EPSIGMX- 1. 0000000QE-037 SPACER- 1 .000000006-03 EPSIVAR* 1 . OOOOOOOOE-08 EPSINT* 2.500000006-02 
.SCTClJ- 2. yTEST* ~I*COOOOOCOE-03 VHAX» “3.032350546-04 AAST* 4.238956246-01 PTINF- 1.089604266*02 
’.VTEST- 1.00000CCCE-C3 VTEST1- 3 . 0000000"06-02 

‘ K2E- 0 

1 SLOPE- 1.000000006*00* KTRANSF- 1 

J KCOUNT- . 15 VNAX- 3.032350546-04 EPSIG- 


l.OOCOOOOOE-03 SPACER- 1 .OOOOOOOOE-03 VNKTEST- 1.12*700636-01 


©- 


SUMMARY PRINT BLOCK 





!•! 

1-2 

1-3 

1-4 

I »5 

1=6 

I *7 

1 = 8 

1*9 

PSIO 

-9.0000E*01 

-6.69846*01 

—4.42866*01 

-2.2006E*01 

-7.39956-09 

2.20066*01 

4.42866*01 

6.69846*01 

9.00006*01 

PS I SO 

-9.00006*01 

-6.74756*01 

-4.4972E*0l 

-2.2486E*C1 

-7.57B2E-09 

2.24866*01 

4.49726*01 

6.7475E*0l 

9.00006*01 

xo 

0. 

6.59896-02 

1.23036-01 

1 .62256-01 

1.7633E-01 

1.62256-01 

1 .2303E-01 

6.59896-02 

4. 15346-11 

YO 

-1.6751E-C1 

-1.55346-01 

-1. 2000E-01 

-6. 5576E-02 

-2. 27726-11 

6.55766-02 

1.2000E-01 

1.5534E-01 

1.67516-01 

XOBAR 

0. 

3.7424E-01 

6.97736-01 

9.2019E-C1 

1 . DDOOE *00 

9.20196-01 

6. 97736-C1 

3.74246-01 

2.35556-10 

YOBAR 

- 9.5000E-01 

-8.8096E-01 

-6.80556-01 

-3.7190E-01 

-1.29156-10 

3.71906-01 

6 . 0O55E-O1 

8.80966-01 

9. 5000E-01 

XS 

0. 

0.59 526-02 

1.60086-01 

2.1094E-CI 

2.2916F-C1 

2.10946-01 

! . 6OC0E-O1 

8.5952E-02 

5.41246-12 

rs 

-2.2361 E-01 

-2. 07256-01 

-1. 5993E-01 

-8.73146-02 

-3.0310E-11 

8.7314E-02 

1.59936-01 

2.0725E-01 

2.2361E-01 

XSBAR 

0. 

4. 8746E-01 

9.0787E-01 

1.19636*00 

1.29976*00 

1.19636*00 

9.0787E-01 

4.87466-01 

3.0695E-10 

YSBAR 

-1.26616*00 

-1.17546*00 

-9.06996-01 

-4 .951 6E-C1 

-1.7} 90E- 10 

4. 95106-01 

9. C699E-01 

1.17546*00 

1 .26816*00 

ETAS 

5.4C19E-02 

5.35436-02 

5.2387E-02 

5.1224E-02 

5. 0741 E-02 

5.12246-02 

5 .23 87E-02 

5.35436-02 

5.401 9E-02 

BE 7 AO 

l .26046*01 

1.26446*01 

1.27466*01 

1.2£58E*Cl 

1.29076*01 

1 . 28596*01 

1.27466*01 

1.26446*01 

1.26046*01 

XI 

0. 

6.6546E— 02 

1.33096-01 

l .99646—01 

2. 66186-01 

3.3273E-01 

3.9929E-01 

4.65826-01 

5.32 37E-01 

CPSHOCK 

5.33246-02 

5.3619E-02 

5.5092E-02 

5.64936-02 

5.711 8E-02 

5.6493E-02 

5 .50926-02 

5.38196-02 

5.33246-02 

CPBODY 

6.31166-C2 

6. 36916-02 

6.52UE-02 

6.69556-02 

6 .77566-02 

6.69556-02 

6.52116-02 

6. 3691E-02 

6. 31166-02 

I 

TAU 

XI 

XO 

YO 

ETAS 

ETASP 



1 0. 

0. 


0. 

-1 .675 10632E-01 5. 

.401 89859E-02 

5 . 7C737840E 

-16 



6 .65459501 E-02 
1.33091900E-01 
1 .99637850E-01 
2. 66183801 E- 01 
3.32729751E-C1 
3. 99275701 E-01 
4 .65621 651 E— Cl 
5.32367601E-01 


6. 6 545 9 501 f- 02 
1.33091900E-01 
1.956378506-01 
2 .66103 30 IE-01 
3 .327297516-01 
3.992757016-01 
4.65821651E-01 
5.323676016-01 


6. 598919766-02 
1.23028049E-01 
l • 622541 8CE-01 
I.T6326981E-01 
1 • 622 541 8CE-01 
1.2302B049E-01 
S. 598919776-02 
4.15336541E-11 


-1.55337724E-01 
— 1 . 199SB509E-O1 
-6.55760522E-02 
-2. 2771047 8E -11 
6.557605216-02 
1.1 9958 589F-01 
1.553377246-01 
1.67510632E-01 


5.354255396-02 -1.34483B21E-02 
5.230681946-02 -1.91180715E-02 
5 .122444646-02 -1 . 3 5862696E-C2 
5.074088916-02 -9. 1 2009542E-C9 
5.1 22444 57E-02 1.358628476-02 
5.23868208E-02 1 .91180739E-02 
5.35425534E-02 1 . 34463682E -C 2 
5.401 89059E-O2 -1 . 72 370963E-1 4 


<S>T 





I-! 

1*2 

1*3 

1-4 

1*5 

1*6 

1*7 

1=8 

I=Q 

P 

4.2719E-02 

4. 3006 E-02 

4.37666-02 

4.4638E-C2 

4.50396-02 

4.46386-02 

4. 3 766E-02 

4 .30066-02 

4.27196-02 

P/ROASTSO 

2. 3774 E- Cl 

2.3934E-01 

2.43576-01 

2.48426-01 

2 .5065 E-01 

2.48426-01 

2.4357E-01 

2.39346-01 

2.3774E-01 

P/P 7 INF 

3. 9206F-C4 

3.94 70E-04 

4.01676-04 

4.09*76-04 

4.J335E-04 

4, 096 7 E— 04 

4.0167E-04 

3.94706-04 

3.9206E-04 

P/PINF 

3.82766*00 

3. 05 34E*00 

3.92156*00 

3.99966*00 

4.0355E*00 

3. 9996E*00 

3 .92 15E*0C 

3.8534E*00 

3.82766*00 

RHO 

2.4633E*C0 

2. 47 51 E* 00 

2.50636*00 

2.54186*00 

2.55816*00 

2 . 541 8E*00 

2.50636*00 

2.47516*00 

2.46336*00 

U 

2.3C75E*C0 

2.3072E*00 

2.30646*00 

2.30566*00 

2.30526*00 

2.30566*00 

2 • 3064E *0C 

2 • 3072E* 00 

2.30756*00 

V 

2.3764E-04 

-2.509OE-O5 

-3.03246-04 

-7. 95656-05 

1. 54876-04 

-7,95746-05 

-3.03226-04 

-2.58926-05 

2.3T63E-C4 

w 

9.13186-14 

-0.5833E-O3 

-1 .29836-02 

-9.8120E-C3 

4.3999E-C9 

9.8120E-03 

1.2983E-C2 

0.50366-03 

-6.34226-13 

UC 

2.2757E*C0 

2.2751E*00 

2.27336*00 

2.27126*00 

2.2702E*C0 

2,27] 2E*00 

2.2733E*00 

2.27516*00 

2.27576*00 

VC 

3.0] 45 E-01 

3.83706-01 

3.89866-01 

3.971 1E-C1 

4.0045E-01 

3 » 971 1 E-01 

2.B9066-O1 

3.83706-01 

3.8145E-C1 

UC 

9.19726-14 

5.0840E-03 

7.03096-03 

4. 07236-03 

4.4055E-C9 

-4.87236-03 

-7.03096-03 

-5.08306-03 

-9.85086-12 

VCC 

3.81456-01 

3. 0364E-O1 

3. 89716-Cl 

3.9702E-01 

4.0045E-01 

3 . 9702 E-01 

3.89716-01 

3.03646-01 

3.81 45E-01 

ucc 

9.13186-14 

-8.57716-03 

-1.2951E-02 

-9.80266-03 

4 . 3999E-09 

9. B026E-03 

1. 29516-02 

0.5T746-O3 

-6.20566-13 

vx 

9.13186-14 

1.4210E-01 

2.69936-01 

3.64426-01 

4.0045E-01 

3.6442E-01 

2.69936-01 

1.42106-01 

9.52076-11 

vv 

-3.81 45E-01 

-3.5645E-01 

-2.81386-01 

-1.57866-01 

4. 3482E-C9 

1.57866-01 

2.81 386-0! 

3.56456-01 

3.81456-01 

vz 

. 2.2757E*CC 

2. 2751 E* 00 

2.27336*00 

2.27126*00 

2.2702E*00 

2 . 271 2E *00 

2 . 2 7?3E *CC 

2.27 5 IE* 00 

2.27576*00 

PSINOR 

2.29916-12 

3.57426*00 

6.77186*00 

9 . 1 1 57E* 00 

1.00046*01 

9. 1 1 57E*00 

t . 77’ 86 *00 

3 .57426*00 

2.3970E-C9 

THE T NOR 

3.04856*01 

8.11 12E*01 

8.29936*01 

8.6074E*C1 

9.00006*01 

0.60746*01 

8.29936*01 

8.11126*01 

8.04856*01 

XBAR 

0. 

3.7424E-01 

6.97736-01 

9.20196-01 

1 . 0000 E *00 

9 .20196-01 

6.97736-01 

3. 74246-01 

2.35556-10 

XBHLD 

0. 

2.35556-10 

2.35556-10 

2.3555E-1C 

2.35556-10 

2.35556-10 

2.3555E-1C 

2.35556-10 

2.35556-10 

VBAR 

-9.5C006-01 

-8. 0096 E-01 

-6. 80556-01 

-3.71906-01 

-1.29156-10 

3.71 90E-01 

6.80556-01 

8. 80966-01 

9.5000F-01 

YBHLD 

-9.50006-01 

9.5000E-01 

9 . 5000E-01 

9. 5000E-C1 

9. 5C00E-C1 

9. 5000E-01 

9 . 5000E-0J 

9. 50C0E-01 

9.50 00E-01 

ETA 

0. • 

C. 

0. 

0. 

0. 

0. 

0. 

C. 

0. 

G 

-2.78726-03 

-3.0474E-03 

-3.3247E-03 

-3.10966-03 

- 2 . 6806F-03 

-3.1 096E-03 

-3.3247E-03 

-3.04746-03 

-2.78726-03 

DEQNS 

5.60556*00 

5.60596*00 

5.60716*00 

5.60666*00 

5 . 6093E*00 

5.60866*00 

5.60716*00 

5 . 6059E*00 

5.60556*00 

AM 

6.27746*00 

6.27 06E*00 

6.25296*00 

6.23316*00 

6.22416*00 

6.23316*00 

6.25296*00 

6 . 27C6E* 00 

6.2774E*C0 

CROSSM 

2.4e436-13 

2.33206-02 

3.51986-02 

2.6 526E-C2 

1.1 8B0F- 08 

2. 6526E-02 

3.51576-02 

2.33296-02 

1.72546-12 

SBAR 

8.01426-02 

8.0142E-02 

8.0142E-02 

8.01426-02 

8.0142E-02 

8.0142E-02 

8.C142E-02 

e. 01*26-02 

8.01 42E-C2 

POROGAM 

1.2C926-C2 

1.20926-02 

1.20926-02 

l . 20S2E-C2 

1.2092 6- C2 

1 . 2092E-02 

1.20926-02 

1.20926-02 

1.2092E-02 

PT/PTINF 

3.1E44E-01 

0.18446-01 

0.18446-01 

8.1 S44E-01 

6.1844E-01 

8.1 844 E-01 

8.1844E-01 

e. 18*46-01 

8. 1844E-01 

PT 

8.91766*01 

6.91786*01 

8. 91 7 BE* Cl 

8.91786*01 

8.91 7BE*C1 

6.9178E*0l 

6.91786*0! 

e-gifBE+oi 

8.91786*01 

8ERNQUL 

-9.4122E-09 

— 1.1126E-10 

-1.53266-00 

-1.05546-09 

-3.9977E-C9 

- 1.05576—09 

-1.52006-CB 

-7.7266E-10 

-9.41 1 76-09 

OVOZ 

-2.4: 58E-C1 

-2.4115E-01 

-2.40946-01 

-2.4172E-C1 

-2. 42276-01 

-2 .41726-01 

-2 .40946-01 

-2.41! 5E-01 

-2.41 59E-C1 

DPDl 

1.07426-27 

9.6496E-06 

2.3049E-C5 

1.38316-C5 

2.03 74E- 1 8 

1.3811E-C5 

2. 30496-05 

5.650)6-06 

5.181 6E-26 

PP 

2.85 37F-16 

8.45236-03 

1.3443E-C2 

1.07C4E-02 

-4.2424E-09 

-1.0704E-02 

-1 .3443E-02 

-8.45236-03 

-1.21686-14 

UP 

9.1318E-14 

-8.58336-03 

-1.2983E-C2 

-9.3120E-C3 

4 . 3999E-C9 

9.8120E-03 

1 .29836-02 

0.58366-03 

-6. 34226-1 3 

HP 

-1.4203E-O1 

-1.09276-01 

-1.06616-02 

1.0927E-01 

1.64156-01 

1. 09276-01 

-! .06616-02 

-1.09276-01 

-1 .42 836-01 





HIKCHARD LINE ZETA LIMIT 




U 

RHO 

S 

POROGAM 

UC 

VC 

WC 

VX 

VY 

VZ 


'2.30e4E*00 2 .4786E *00 7. 1462E-C2 1.1987E-02 2.2767E + 0C 3. 01366-01 6.5*09E-1S 0. 

LEEWARD LINE ZETA LIMIT 


—3.01 36E-01 2.27676*00 


2 . 3084E+00 2.4?66E*00 7.1462E-02 1.19876-02 2.27676*00 3.0136E-O1 -9.2202E-12 9.45586-1! 3.81366-01 2.2767E*00 

FORCE COEFFICIENTS 


C23# - CZ - 6.535371946-02 CY= 3. 034315256-10 CO- 6.5353719^^-02 Ct«= 3.03431525E-I0 

V^/ V8AR- -8 . 8 39 526 81E-1 1 ZBAR- 6.666666676-01 CM- -2 .0BC64 643E-1 0 


PT/PTINF 

0.3639E-O1 


PT/PTINF 
8. 36396-01 



APPENDIX B 


STMACH* 6.0000CCCC£*00 64)*M* l".40000000E*00 T* 9. COCOOOOOF-OJ THETAD- 1 . 00000000E*Ol AL PHAD° 0. 

EPS I GQ^= 1 . CQOCCOCGE-C? 

AAST» 4.23055624E-O1 

VTEST* l.COOOOCCCE-03 VTESTl* 3 .00000000E-02 
M2E* C 

SLOPE- 1.00000CCCe*00 KTPANSF- 1 
RANGLE- C. 

INTCNT- 543 


EPSIG- 1.09000C0CE-03 EPSIGMK- 1 . OOOOOOOOE-03 SPACER- 1 .OOOOOOOOE-03 EPSIVAR- I . OOOOOOOCE-C8 EPSINt-. 2 . 50000000E-02 


NCYCLE- 1 AT 00/04/71 14.29.23. 


ETAS 


5.59121 4566-02 
5.591 21456E-C2 
ETASP 

5.495928146-02 

5 . 264781 26E-02 

5. 0323 C 66 5E -02 

4.9355951 9E -02 

5.03230650E-C2 

5 .26470153E-O2 

5 • 49592804E-02 

-7 .945593776-15 
-3 .011914386-15 
CPU I AT SHOCK 

-2 • 7 57 1477 ?F. -02 

-3. 9195307 5E-02 

-2.78541 659 E-02 

“1.869775966-08 

2.78542C09E-02 

3.91 9531 24E-02 

2.75714487E-02 

4.36373337E-02 
4.66393337E-02 
CP ( I > AT Z 6 T A = 0 

* . 95003 356E-02 

5.184827086-02 

5.47163004E-02 

5.611543456-02 

5.471629956-02 

5.18482727E-02 

4. 9 5003 34 8E- 02 

5 . 7 8 802 ? 2 BE -02 
5.7 88023226-02 

5.382208866-02 

6.15368C96E-C2 

6.51675 153E-02 

6. 706268226-02 

6.51675 142E-02 

6.15368124E-02 

5.88228875E-02 

-5. 638347226-Of 
-5.64C260276-05 

-1. 107633176-02 

-1.8340O2O5E-O3 

-2.85522826E-04 

1 . C4 8421796-03 

-2 . 8553B879E-04 

-1.894775856-03 

-1 .107636806-03 


KCO'JNT- 16 V*AX- 1.894802C5E-03 2PS1G= 1 . OOCOOGOOE-C3 SPACER- 1.000000006-03 VMXTEST- l .12B22761E-01 

OETERP- 2.B03521I05-C1 

DETA 

1.34247153E-C4 1 . ?fc 5C32 806-04 2.2S5968076-04 7.3*51 51 09F-C5 -3 .267049566-05 7. 34936784E-05 2 . 25S93524E-04 1 .96503899E-04 

1. 3434684 3E-04 

NC YC l F - 2 AT C8/04/71 14.34.45. 


ETAS 

5. 604649275-02 3 . S ! 5578476-02 5 . 28 7 34G94E-02 5.03965580E-C2 4. 93232814E-02 5. 039fc 5 5876-02 

5.60464924E-02 
6TASP 

-7. 964685656-15 -2.647648576-02 -4.024417316-02 -3.034832756-02 7.69344303E-09 3.0348521 3E-02 

-3.415456466-15 

CPU I AT SHOCK 

4.97320085E-02 4 .963243506-02 5.20123217E-02 5.478C1497E-02 5. 6C918609E-02 5.47801 501 E-02 

4. 3 732OC03E-C2 
CPUl AT ZETA=0 ' 

5. 7 95?C09l£-32 5. S96C5591 E-02 6.I758234BE-02 6 . 5253*2206-02 6.699837336-02 6. 525342266-02 

5 .795200905-02 
V 

-1.9361 6 3466- C6 1. 1 32092 546-Ct 2. 74780192E-06 -5 .90074459E-06 1 .997490396-07 -5 . 0922 3510E-C6 

-1.9345*9 33 E-Ct 


5*287 340 88E -02 
4.02441625E-02 
5.20128212E-02 
6.1758Z341E-02 
2.742074566-06 


5.515578436-02 
2.647648986-02 
4 .963243486-02 
5. 8960550 8E-02 
1.12796235E-06 


55 



APPENDIX B 


N» 9 H«2 NR£AC*1 NSPAC6®! NP* 5 NCNVRG-2 . 

NA* I ANA* 0. NB- 1 RNB* 0. 

STM4CH= 8.OC0OCOCCE+OO GAMMA* 1 .400000006*00 T* 9.00000DQCE-01 THETAD* l . OOOOOOCOE*Ol A|_"pHAQ* 0. 


RANGL 6 = 0. 


EPSIG* i.OOGOOOOOE-03 6PSIGHX- 1 . 000000006-03 SPACER* 1 .000000006-03 EPSIVAR* 1 .000000C0E-C6 ' EPSlijf-. {.SOOQffiOOQErSZ". 
NC YCLE* 2 VTEST* 1 .OOOCOOCOE-03 VMAX= 5. 9CC744596-C6 AAST* 4. 238956246-01 PTINF- l'. 089604266*02 .. “* ' .. 

VT£ST= 1.OOC00CC06-C3 VTEST1* 3 .OOOOOOOOE-02 
M2 6= 0 

SLOPE® 1 . 000000006*00 KTRANSF* 1 

KCOUNT* 26 VMAX- 5 .50074459E-06 EPSIG* 1. OOOOOOOOE-03 SPACER* 1.000000006-03 VMXTEST® 1 . 1 28264256-01 


SUMMARY PRINT BLOCK 



1*1 

1*2 

1*3 1*4 

1-5 


1*6 

1*7 

1-8 

1-9 

PS!f» 

-9. 00006*01 —6.64116*01 - 

■4.35276*01 -2.15076*01 

-2.27766- 

09 

2.15076*01 

4.35276*01 

6.64116*01 

9. OOOOE*Ol 

PSISO 

-9.00006* 

01 -6.74606*01 - 

•4.49726*01 -2.25C5E*C1 

-2.3945E- 

09 

2.2505 E*0! 

4.4972E *01 

6.74606*01 

9.00006*01 

XO 

0. 

6.4494E-02 

1.2128E-01 1. 61526-01 

1.7633E- 

01 

1.6152E-01 

1 . 21 20E-O1 

6 . 44546-02 

9.35196-12 

YO 

-1.58696- 

01 -1.4770E-01 - 

•t . 1 520E-01 -6 . 3640E-C2 

-7.00946* 

12 

6.36486-02 

1. 15206-01 

1.4770E-01 

1.58696-01 

X0B4R 

0. 

3.65766-01 

6 . 8780E-01 9.16C5E-01 

l.COOOE* 

CO 

9. 1605E-01 

6 . 8780E-01 

3.6576E-01 

5.30376-11 

YOBAR 

-9.0CC0F- 

Cl -8.3764E-01 - 

■6.53316-01 - 3. 6097E-01 

-3.97526- 

11 

3.6097E-01 

6. 53 3 IE-01 

8 . 3764E-01 

9.0000E-01 

XS 

0. 

8.3648E-02 

I. 5 700 E- 01 2.0871E-CI 

2.27676- 

01 

2.0871E-01 

1 . 57006-01 

8.36486-02 

1.21 386-11 

VS 

-2.16776- 

Cl -2.0154E-01 - 

•1. 5685E-01 -8.6471E-C2 

-9.51*86- 

12 

8. 6471E-02 

1 . 5685E-01 

2.01546-01 

2.16736-01 

XSBAP 

0. 

4.7439E-01 

8.9041E-01 1 «1836E*00 

1.2912E* 

00 

1.1B36E*00 

8.9041E-O1 

4 .74396-01 

6.B838E-11 

YS04R 

-1.22916* 

00 -1 .1430E*00 - 

■B.8956E-01 -4.9040E-01 

— 5 . 3961 E- 

11 

4. 9040E-01 

8.8956E-01 

1.14306*00 

1.22916*00 

ETAS 

5.6C46E- 

C2 5.51 56E-02 

5.29136-02 5.0397E-C2 

4.93236- 

02 

5.019TE-02 

5.2873E-OZ 

5.51566-02 

5.6046E— 02 

BET4D 

1.22296* 

Cl 1. 23036*01 

1.245 8E*01 1.27216*01 

1.28266* 

Cl 

1.27216*01 

1.24506*01 

1.2303E*01 

1.22296*01 

XI 

0. 

6.4917E-02 

1. 29836-01 1 .94756-01 

2.5967E- 

01 

3 . 2459E-01 

?. B950E-01 

4.54426-01 

5.1934E-01 

CPSHOCK A.8732E- 

02 4 . 9ft 32 E- 02 

5.201 3E-02 5.4780E-C2 

5.60926- 

02 

5 . 4780E-02 

5. 20136-02 

4.9632E-02 

4.87326-02 

CPBODY 5.79526- 

CZ 5.B961E-02 

6.1758E-02 6.5253F-C2 

6.6598E- 

02 

6.5253E-02 

6.1758E-02 

5.89616-02 

5.79526-02 

I 

TAU 

XI 

XO YO 


ETAS 

ETASP 



I 

0. 

0. 

0. -1 . J86942B3E-01 

5. 

,604649276-02 

-7.964685656 

-15 


■ 2 

6. *91747696-02 

6.49174769E-02 

6.44938945E-02 -t . 47658C39E-01 

5. 

515578476-02 

-2.64764857E 

-02 


3 

1.298347546-01 

1.29834954E-01 

1.21276822E-01 -1 .15196564E-01 

5. 

,287340946-02 

-4.02441731E 

-C2 


4 

1 .947524316-0* 

1.94752431E-01 

1.61523466E-01 -6.36483536F-02 

5. 

,039655806-02 

-3.03485275E 

-C2 


« 

2.53669907E-01 

2 .596699076-01 

1. 76326 981E -01 -7. CC940347E-1 2 

4. 

.932328146-02 

7 . 693443C3E 

-09 


6 

3.245873046—01 

3.2*5873846-01 

1 • 6 1523 46 6E -01 6.36483535E-02 

5. 

.039655876-02 

3 .0348521 3E 

-02 


7 

3.89504861F-01 

3 .895043616-01 

1.21276822E-01 1.15156564E-01 

5. 

.287340086-02 

4.024416256 

-02 


B 

4.544223 J8E-01 

4.544223386-01 

6.44938945E-02 1 .47698039E-01 

5, 

.515578436-02 

2 • 6476485 8E 

-02 


9 

5.19339515E-01 

5.1533981 5E-01 

9.351C5349E-12 1 . 5 e654283E-01 

5. 

.604649246-02 

-3.41545646E 

-15 



2ETA* 



I*’ 

1*2 

1*3 

1*4 

1*5 

1*6 

1*7 

1*8 

1-9 

P 

4.0: 37E-C2 

4.06416-02 

4 .20406-02 

4.37876-C2 

4.4660E-02 

4. 37876-02 

4.2040E-C 2 

4.06*16-02 

4.01376-02 

P/R1ASTSQ 

2. 2337E-C1 

2.26186-01 

2.3396E-01 

2.4369F-01 

2.4854E-01 

2.43696-01 

2.33966-01 

2.26186-01 

2.2337E-C1 

P/PT1NF 

3.66 36E-04 

3.7299E-04 

3.85e3E-04 

4.0187E-04 

4.0987E-04 

4. 01 076-04 

3. 85836-04 

3.7299E-04 

3.60366-04 

P/PINF 

3.55636*00 

3.6414E*00 

3.76686*00 

3.92346*00 

4.00156*00 

3.92346*00 

3.76686*00 

3.64146*00 

3.59636*00 

RHO 

2.36006*00 

2.381^6*00 

2.43946*00 

2.51146*00 

2.54706*00 

2. 51 14E*00 

2.43946*00 

2.38116*00 

2.36006*00 

U 

2.33 C3E*C0 

2.30976*00 

2.30826*00 

2.30666*00 

2.30586*00 

2. 30666*00 

2.3C82E*00 

2.3057E*00 

2.31036*00 

V 

-1.92625-06 

1 . 1321E-C6 

2.74786-06 

-5.90076-06 

1.99756-07 

-5 . 8922E-06 

2.7421 E-Ofc 

1.12806-06 

-1.93496-06 

w 

-2.2507E-13 

-1.71656-02 

-2.64216-02 

-2.0466E-C2 

-2.994BE-09 

2.04666-02 

2. 6*21 F-02 

1.71656-02 

-1.29896-13 

UC 

2.261 7E*C0 

2.28056*00 

2.27716*00 

2.27296*00 

2.27086*00 

2.27296*00 

2.27716*00 

2 .20056*00 

2.28176*00 

VC 

3.62106-01 

3. 66 59 E- 01 

3.7878E-01 

3.93416-01 

4.C0416-0I 

3.93416-01 

3.78T8E-01 

3.66596-01 

3.62106-01 

WC 

-2.2P456-13 

9.1795 6-03 

1.34996-02 

1.00476-02 

-3.99106-09 

-1.00476-02 

-1.3499E-02 

-5.17536-03 

-4.18456-12 

VCC 

3.62106-01 

3. 66316-01 

3.78116-01 

3.9301E-01 

4.00416-01 

3.9301E-01 

3.7811E-01 

3.66316-01 

3. 62106-01 

WCC 

- 2 . 29076- J 3 

-1.71 226-02 

-2.62906-02 

-2.04066-02 

-3.99486-09 

2.04066-02 

2 . 62 80E-02 

1.71226-02 

-1.29926-13 

vx 

-2. 25076-13 

1.30896-01 

2.5605E-01 

3.5916E-01 

4.00416-01 

3.58166-01 

2. 56056-01 

1.3089E-C1 

2.14686-11 

VY 

-3.6210E-C1 

-3.42 55E-01 

—2.79466— Cl 

-1 .63076-01 

-4.01076-09 

1.63076-01 

2.7946E-01 

3.4255E-01 

3.62106-01 

vz 

2 . 2817E+C0 

2.28056*00 

2.27716*00 

2.27296*00 

2.27086*00 

2.27296*00 

2.2771E*00 

2.28056*00 

2.2817E*00 

PS I NOR 

-5. 7521 E- 12 

3.28506*00 

6.4158£*00 

8.95*1E*C0 

1.00006*01 

8.95516*00 

6.41 58E*00 

3.28506*00 

5.3908E-10 

thetnor 

9. 058?E*C1 

8.14716*01 

8.30476*01 

8.59466*01 

9.0000E+01 

8.59466*01 

8.30476*01 

8.14716*01 

8.0983E*01 

X8AR 

0 . 

3.6576E-01 

6. 8780E-01 

9.1605E-01 

1.00006*00 

9.16056-01 

6 . B780E-01 

3.6576E-01 

5.3037E-11 

XBHLD 

3. 

5.3C37E-1 1 

5.3037E-1 1 

5.30376-11 

5.30376-11 

5. 3037E-11 

5.30376-11 

5.30376-11 

5.3037E-11 

YBAR 

- 9.00CCE-01 

—8. 3764E-01 

-6.5331E-01 

-3.6097E-01 

-3.9752E-11 

3.6097E-01 

6.53316-01 

8.37646-01 

9. OOOOE-OI 

YBHLO 

-9.0CC0E-C1 

5. OOOOE-OI 

9. OOOOE-OI 

9.00006-01 

9.00006-C1 

9. OOOOE-OI 

5.00006-01 

5 . 00C06-01 

9.00006-01 

ETA 

0 . 

C. 

0 . 

0 . 

0 . 

0 . 

0 . 

C. 

0 . 

G 

-3.02776-03 

-3.0357E-03 

-3.04306-03 

- 3 . C658F-C3 

-3.C652E-C3 

-3.0658E-03 

-3 . 043 BF-03 

-3.03576-03 

-3.0377E-03 

PEONS 

3.6C47E*00 

5.60566*00 

5.60B2E*00 

5.61146*00 

5.6130E*00 

5 • 61 14E *00 

5.60826*00 

5.60566*00 

5.60476*00 

AM 

6.3*676*00 

6.33406*00 

6.29S6E*00 

6.25846*00 

6.3386E*00 

6.25846*00 

6.29966*00 

6.33*06*00 

6.34676*00 

CROSS* 

6 . 25 2BE- \2 

4.7070E-02 

7.21036-02 

5.552BE-C2 

1.C808E-0B 

5.5528E-02 

7.21 C3E-0? 

4.70106-02 

3.56 846-13 

SB AR 

7.7775E-C2 

7. 7775E- 02 

7.77756-02 

7.77756-02 

7.7775E-02 

7.7775E-02 

7.77756-02 

7.77756-02 

7.77756-02 

POROGAM 

1.2C63E-02 

1.2063E-02 

1.20636-02 

1.20636-02 

1.2063F-02 

1.20636-02 

1 .20636-02 

1 .20636-02 

1.2063E-02 

PT/PT INF 

3.233CE-C1 

8.2330E-01 

8.2 3 30E-01 

8.23306-01 

8.2330E-01 

8.2330E-01 

8.23306-01 

8.2330E-01 

8.23306-01 

PT 

9.5*>C7E*C1 

8.97 07F*0l 

a.9707E*0i 

8.57076*01 

8,9707E*01 

8. 9707E*0l 

8.97076*0! 

8.97C7E*0l 

8.9707E*01 

BERNOUL 

-6.11076-13 

5 . 6779F-1 1 

-8. 84636-11 

-5.69226-11 

1 .4211 F- 14 

-5.67086-11 

1 . 7279E-10 

- 1 . 30C5E-09 

-6. 03 56E-1 3 

OVDZ 

- 2.42 5*6-01 

-2.4204E-01 

-2. 42046-01 

-2.43516-01 

-2.4457E-C1 

-2.43516-01 

—2 .42046-01 

-2 .42046-01 

-2.42 54E-01 

Dt»3Z 

6.36556-27 

3.6893E-05 

9. 51496-05 

6.3107E-05 

2.52226-18 

6.3107E-C5 

9.51 486- C5 

3.68546-05 

2.0468E-27 

PP 

*6.22086-15 

1.5493E-02 

2. 65046-02 

2. 2382E-C2 

3.8415E-09 

-2.28026-02 

-2.6504F-02 

-1.54936-02 

-4.47926-16 

UP 

-2.25076-13 

-1.71 65E-02 

-2.64216-02 

-2.0466E-C2 

-3.554BE-09 

2.04666-02 

2.64216-02 

1.71656-02 

-1.2989E-13 

HP 

-2.9207E-01 

-2.26576-01 

-2.60296-02 

2. 26576-01 

3.4673E-01 

2.2657E-C1 

-2.68296-C2 

-2.2657E-01 

-2.93076-01 





M1N0WARC LINE ZETA LIMIT 





U 

PHO 

S 

PQRCGAM 

UC 

VC 

WC 

VX 

VY 

VZ 

2.3120E* 

00 2 .3 980E *00 6-12616-02 1.18666-02 2.2834E*CC 

3.62366-01 

6.2150E-16 

, 0 . 

-3.62366-01 

2.28346*00 





LEEWARD LINE 

2ETA LIMIT 





U 

RFO 

S 

PORCGAM 

UC 

VC 

WC 

VX 

VY 

VZ 


PT/PTINF 
8 .58006-01 


PT/PTINF 


2. 288CE*00 6.1261E-02 1.1866E-02 2.2834E*00 3.6236E-01 -4.05756-12 2.135*6-11 


3.62366-01 2.28346*00 8.5800E-01 


FOPCE COEFFICIENTS 


CZ * 6.22307 J76F-C2 CY* 3 . 454315836-1 Q CD= t .223075766-02 CL* 3. *5491 988E-1 0 

YBAR* -9.*76£2764E-!3 ZBAR* 6 . 6666666 7E-01 CM* -2.362?5*97F-10* 



APPENDIX B 


STMACH* 8.OOQOOO0CE*0O GAMMA* l . 40000000E*00 T» 8 .CCOOOOOOE-Ol THETAD- 1 . OOOOOOCCE*01 ALPHAD= 0. 

EP SI GCM* 1 7 OOOCOOOOE-03 ~ 

HAST- 4.23895624E-01 

VTEST- 1 • COOOOCOOE-C3 VTEST1- 3. OOOOOOOOE-02 
M2E* 0 

StOPE- 1 .OOOOOCCCE+OO KTRANSF- 1 
RANGE E- 0. 

INTCNT* 5 34 

EPStG* l .OOOOOOOOE-C3 EPSIGHX* l . COOCCOOOE-C3 SPACER* 1 .OCOOOOOOE-03 EPSIVAR* 1 .OOOO0OOOE-O8 6PSINT- 2. 50000000E-02 


NCYCL6* 1 AT 
ETAS 

08/04/71 14.35. 

36. 






6.050454776-02 

6.05045459E-02 

ETASP 

5 .897175626-02 

5.45233797E-02 

4.89612558E-C2 

4. 6 3900 54 5E- 02 

4.89612658E-02 

5.45233654E-02 

5.89717579E-02 

3.37880377E-15 
6.454180276-15 
CPU) AT SHOCK 

-5.1C088235E-O2 

-B.90699696E-02 * 

-7 .433504006-02 

1.272163641i-07 

7 .43 348700E-C2 

8.9C658825E-02 

5. 10889688E-02 

4.015783266-02 
4 .01 57831 36-02 
CPU) AT ZET A=0 

4.164064876-02 

4.57216855E-02 

5.100113526-02 

5.39884539E-0Z 

5.10011407E-02 

4.57216750E-02 

4 . 16406 508E -02 

4. 821 231716-02 
4. 021232O1E-O2 

4.97329155E-02 

5.43519132E-02 

6.1171C440E-02 

6.53961 132E -02 

6.11710500E-02 

*.435189626-02 

4.9732919BE-02 

V -1.94853445E-03 

> 2. 33063061E-04 

2. 277621 06E-03 

9.19976049E-04 

-1 . 0228 1 102E-0 3 

9. 200893 2 4E- 04 

2.27747291 E-03 

2.33050669E-04 


-1.94844967E-03 

KCOUNT- 27 VMAX- 2 .27762106E-03 EPSIG- 1 .OOOOOCCOE-C3 SPACER* I . 000000006-03 VMXTEST- 1.131672776-01 

DETERM* 2.2393C617E-01 

DfeTA 

7.47246962E-05 -9. 24857545E-05 -2 .1S155374E-04 -l .38775937E-04 1 . 32280609E-05 - 1 . 3e 7855 86E-04 -2 . 1 6141046E-O4 -9 . 24B65536E-05 

.7*972721156-05 


NCYClE- 2 AT C8/04/71 14.40.43. 


ETAS 

6. 0579272 4E -02 
6.ffiff92j7Rfl}«)2 
ETASP 

4.223 504T1E-15 
8-514959626-15 
CPU) AT SHOCK 
4 . 32 06486 9E -02 
4. 020648 73E -02 
CPU) AT 2ET A=0 
4. 8344613 6E -02 
4.834461416-02 


5. 38792705E-02 
•5.41682213E-02 
4.16001 473E-02 
4. 9 75 0093 4E -02 


5.43C72244E-02 
-8.94869352E-02 
4.5531 0055E-02 
5.41536146E-02 


4. 88224799E-02 
-7.17948767E-02 
5.088250336-02 
6.0985C81 0E-Q2 


4.64032826E-02 
3.65641 834E-09 
5.39973B16E-02 
6.545443O8S-02 


4.882248026-0? 
7.1 7940755E-C2 
5.08825C3S6-0? 
6.05850820E-02 


5.43C72244E-02 
8.94869403E-02 
4. 550100556-02 
5.415361476-02 


5.887927146-02 
5.41682271E-02 
4.16001480E-02 
4 .9 750094 2E -02 


3.63565881E-C6 -4.13366731E-06 3. 586203456-06 -8. 11 13701 0E-06 -1 . 794871 95E-06 -8 . t09 1 3418E-06 3.5852601 76-06 -4. 12037365E-O6 

3.641611 59E-C6 
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APPENDIX B 


N- 9 M =2 NR£AC®1 KSPACE-1 NP® 5 NCNVRG=3 . ... 

NA® 1 ANA* 0. ' NB* 1 BNB® 0. . „ 

STHACH® S.OOOOCOCCE*CO GAMMA® 1 ,*0900000E*00 T* 8.00000000E-01 THETAD- 1 . 00000000 E*0l ALPHAD- '0. _TJ. ” \1 

RANKLE* 0. 

EPSIG® 1 * OOOOOCOOE- C3 EPSIGMX- 1 . 03000000E-03 SPACER*. 1 . OOOOOOOOE-Q3 EPSIVAR* 1 . OOOOOOOOE-C8 EPSINT- Z.^pojppOOpfrOZ 
NCYCLE- 2 VTEST* ? .OOOOOOOOE-C3 VMAX- B.11137010E-Cfc AAST- *. 23895624E-01 PT1NF® 1 .08960*26E«02 
VTEST * 1.00C00CC0E-C3 VTESTl- 3.CC3000COE-02 

H2E- 0 

SL3PE* 1 .oaooooccE+oo kTRANSF® 1 

KCOUNT® 37 V* 1 AX® 8.1 II 37010E-06 EPSIG® 1 . OOOOOOOCE-03 SPACER® 1 .00000000 E-03 VMXTEST- 1 . 1 31 65686E-01 


SUMMARY PRINT BLOCK 



!■: 

I»2 

1*3 

I-* 

1-5 

1-6 

1-7 

1-6 

1-9 

PS10 

- 9.00C0E+C1 

-6.5053E*01 

-*. 1 838E*0l 

-2.0*81 E*C1 

5.C788E-09 

2.0*81E«01 

*. 18 38E *01 

6 . 50536*01 

9.0000E*01 

PS ISO 

-9.0C03E*0! 

-6.7*60E*0l 

-*.5061E*01 

-2.2657E*01 

5.67**E-09 

2.2657E*01 

*. 5061E*01 

6 • T*60E*01 

9.0000E*01 

xo 

0. 

6. 1500 E-02 

1.1 749E— 01 

1.5977E-01 

1.7633E-01 

1 . 5977E-01 

1.1 7A9E-01 

6.1500E-02 

-3.7834E-11 

YO 

-1 .*! C6E-01 

-1.3220E-01 

-1.0519E-01 

-5. 9676E-02 

l . 5630E-11 

5.9676E-02 

1 .0519E-01 

1.3220E-01 

1 .4106E-01 

XOBAR 

0. 

3.A078E— 01 

6.6631E-01 

9.0611E-C1 

1 . 0000 E a 00 

9.061 1 E- 01 

6*66 31E-01 

3.4878E-01 

-2.1457E-10 

YOBAR 

-8.0CC0E-01 

-7. A9 76E-01 

-5. 965* E— 01 

-3.38**E-C1 

8. S6*2 E- 1 1 

3.3844E-01 

5 . 9654E-01 

7.4976E-01 

8.0000E-01 

xs 

0. 

7.B995E— 02 

1 . 5036E-01 

2.0366E-01 

2.2460E-01 

2.0366E-01 

1. 5038E-01 

7. 8955E-02 

-*. 6662E-I1 

YS 

-2.03A6E-C1 

-1.9C33E-01 

-l. 5070E-01 

-8.5013E-C2 

2.2244E-11 

8 .5013 E-02 

1.5070E-01 

1.9033E-01 

2.0346E-01 

XSBAR 

0. 

*.*eoiE-oi 

8.5284E-01 

1 .1550E + C0 

1.2738E*C0 

1.1550E+00 

8.528AE-C1 

4.48C1E-01 

-2.7598E-10 

YSBAR 

-1.1539E»00 

-1.0794E+00 

-8. 5*6*E-01 

-*.8213E-0l 

1.2615E-10 

*. 821 3E-01 

6 . 5A6AE-01 

1.079*E*00 

1 . 1 539E *00 

ETAS 

6.0579E-C? 

5 . 6 879E-02 

5.4307E-02 

4.8822E-C2 

4.6403E-02 

4.8822E-02 

5.4307E-0? 

5.8879E-02 

6.0579E-02 

BET AO 

1 . 1 500E+01 

1.16226*01 

1.196*6*01 

l.2*06E*01 

1.26596*01 

1 . 2*06E*01 

1 . 1 964E ♦ 01 

1.1622E+01 

1 . 1500E *01 

XI 

0. 

6.1721E— 02 

1.23**E-01 

1.851 6E— 01 

2. A688E-01 

3 • 0860E-01 

3.7032E-01 

4.3204E-01 

4.9377E-01 

CPSHOCK 

4.02C6E-02 

* • 1 600E-02 

4.5581E-02 

5.C8P3E-C2 

5. 3998E-.02 

5.0S63E-02 ’ 

* . 55 81E-02 

A .1600E-02 

4.0206E-02 

CPBODY 

*.82*5E-C2 

*. 9750E- 02 

5. *1 5*E-02 

6.0965E-02 

6.5454E-02 

6 • 0985 E-02 

5.4154E-02 

4.9750E-02 

*. 8345E-02 

I 

TAU 

XI 

XO 

VQ 

ETAS 

ETASP 



1 0. 

0. 


0. 

-1 .*1061 585E-01 6. 

.05792T24E-02 

* .22350*71 E-l 5 



2 6.172 05 BO BE -02 6.17206608E-02 S. 14995678E-02 -1 .2220349 7E-01 5.88792705E-02 -5 . A 168221 3E-C2 

3 1.23*41 362E— 01 1 .224*1 362E-01 l . 1 7488020E-C1 -l .051 86 370E-O1 5 .43072244E-02 -8 .94869352E-02 

A 1.B5162042F-01 1 . B5162042E-01 1 .59771228E-01 -5.S6757C47E-02 4.S8224799E-02 -7. 179*876 7E-02 

5 2 .*6802 723F.-01 2.46082723F-O1 1 . 76326981E-01 1 .56300545E-1 1 ♦ .64032826E-02 3.656*1 834E-C 9 

b 3. 08603*0* f -01 3.08603*0*E-01 l . 59771 22 8E-CI 5.967570*7E-02 *.8822*802E-02 7 ,179*8755E-C2 

7 3. 7032*0851 -Cl 3 . 7032*CB5E-01 1 .17*88020E-01 1 .05186 370E-01 5 . *30722**E-02 8.9*869*03E-02 

8 A.320**7S5f-01 *.320**765E-0l 6. l*995677E -C2 1 .32203*97E-01 5 .3879271*E-02 5.*1682271E-C2 

9 *.93765**61-01 * .93765**6F-0l -3. 783*2080E -1 1 1 .41C61 5856-01 6. 05792731 E-02 8 . 51*95962E-1 5 



CZ® 5. 507730*31-02 CY« -1 . 15«I 211 9E-09 CO® 5. 587780*36-02 CL® - 1 . 1 59 1 21 l 9E-09 
Y8AR- 2.735567E6F-\0 ZBAR- 6. 66 to 6667E-01 CP® 7 . 68C3321 2E-1 0 * 
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APPENDIX B 


Zyw& H* q . ■ 0 0000 0 0 0 E ♦ 0 0 GAMMA* 1 . 4QQQ Q 0G 0 E ♦ OC T- 7.CCC00Q00E-01 THE TAP- I .000000006*01 Al PHAO= 0. 

“CPSIGOH- 1.000000006-03 
“just- ■ 4.2 3 0956 2 4 E-0 1 

VTEST- 1 .OOOOOCOOE-03 VTEST1- 3 . OOOOOOOOE-02 
_.N2E" .“c 

_JSL3P6? 1 • Q0CQ0CC06*C0 KTRANSF* 1 
RANG 1 6 s * 0. 

INTCNT- 5*2 


.,EPSIG«, .1,000000006-03 EPSIGMX- 1 . 03000000E-03 SPACER- 1 .OOOOOOOCE-03 EPSIVAR* 1 . OOOOCOOOE-CB EPSINT- 2 . 500000006-02 


NCVCLE- 1 AT 00/04/n 14.41.33. 

ETAS 

. 6.57490737E-02 6.326545S0E-02 5 . 635521946-02 A. 735723336-02 4.337023926-02 4.735732906-02 5 .6355 2260E-02 6. 326545B6E-C2 

6.5749077*6-02 
ETASP 

2. 0622115 BE -15 -8.421621826-02 -1 .491004326-01 -1.250556066-01 -5.73739710E-0B 1 .2505 5883E-01 l .4®100515E-01 8. 42161 740E-02 

-4. 00 11 042 BE -15 
CP til AT SMOCK 

3..25155250E-02 3. *093*7966-02 3.8890592*6-02 4.6077139*6-02 5. 1 0SOO397E-O2 4.6C771 376E-02 3.0B9O5977E-O2 3. 4093*81 4E-02 

3.251552736-02 
CPIIl AT ZETA-0 

3.967799866-02 4 . 1 0B97283E-02 4. 585339626-02 5.5053891 9E-02 6. 382430046-02 5.505389066-02 4.585340646-02 4. 108972986-02 

3.967799936-02 

V 

1.067141 85 E- 03 1 . 0287241 16-04 -2. 01 0 53932E-03 -5.1*7209566-0* -4.90*393 746-0* -5.14773373E-04 - 2 .01 046954E-O3 1.029121376-0* 
1.067116906-02 

Account- sa vmax- 2.010539326-03 epsic- i.oocoooooe-03 spacer- 1 .00000000E-03 vmxtest- i.i35* 34 2 8£-oi 
D6T6RM- 1.619540786-01 
DE TA 

6.42158968E-05 9. 12949475E-C6 2. 61 8044B9E-0* 6.9C076870E-05 1 .50031559E-04 6.90119831E-C5 2.6 l 796682E-04 9.12565645E-06 

6.42114643E-05 

NCYCLE- 2 AT 08/04/71 14.46.4*. 

ETAS 

6» 5_8I320966-O2 6 .327*58*56-02 5.661702396-02 *. 742634C9E-C2 4.352027086-02 4.7*263*106-02 5.661702276-02 6.327*58436-02 

6.501328896-02 
ETASP 

1 . 37*807 7 2E-1 5 -0 .205*28826-02 -1.48541466E-01 -1 .26412054E-01 2.580822816-09 1.26412041E-01 J .485414636-01 8. 20542939E-02 

-8 .55287 93 7E -15 
CP HI AT SHOCK 

.,3.255*94276-02 3.4C018C64E-O2 3 . 9C48 8275E-02 4.61*108556-02 5.19556313E-02 4 .61 41 0854E-02 l .904082676-02 3. 4C81 8063E-02 

3.25549422E-02 
CPUI AT ZETa-0 

3.966126366-02 4.10207947E-02 4.604105096-02 5.5167C752E-02 6.3O200737E-02 5.51670748E-02 4.604104986-0? 4. 10207947E-02 

. 3 . 96612633^-02 

V 

. -1.65205243E-06 -2. e7239876E-06 2.7UR2694E-06 -2.764eS21*E-06 -4.63137971E-07 -2.76422458E-06 2 . 70 1871 *1 E-06 -2. 074195576-06 

-1,6 5065455E-06 
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APPENDIX B 


lf*»‘ NREAD-1 NS>*Ce-J NP- 5 NCNVRG-4 

NR» l _ AHA^_. 0. . _ NB« 1 8NB- Q. 

rSTNACH* >.00000000£*00 GAHMA* 1 .400000006*00 T- 7. CCOOOOOOE-Ol THETAD- 1 . 00000000 E*01 ALPM0- 0. 

_EPSIG».".1.0Q0b0C0OE-03 . EPSIG^X- 1 . 000 00000E-03 SPACER- I .000000006-03 EPSIVAR* 1 . 0C0000C0E-CB EPSINT- 2. SCCOOOOOE-02 
~NCyCUE» 2 . VTEST* I .Q0000000E-03 VMAx» 2.87419557E-C6 AA ST- 4. 22895 62 4E -01 PTINF* 1.009604265*0? 
yT.|S.r-. 1.00000COOE-C3 VTEST1- 3.CCOOOOOCE-02 

*2E» .0 

SL 3 PE- l.OOOOOOOCE + OO KTRANSF- 1 

__KCOUNT» A0 VHAX- 2 .874195576-06 EPS1G- 1 .0C0O0000E-02 SPACER* 1 .OOOOOOOOE-03 VMX7EST- 1.135241196-01 


SUPKARV PRINT BLOCK 



1*1 

1-2 

1-3 

I-A 

1*5 

1-6 

1-7 

1*0 

1-9 

PS 10 

-9.0COOE*01 

-6.33l0E*0l 

-3.98326*01 

-1.93S2£*C1 

7.526AE-C9 

l.9392E*01 

3 . 9822E *01 

6.33106*01 

9 .OOOOE *C1 

PSISO 

— 9«QC00E*Ql 

-6.75076*01 

-4.52776*01 

-2.29816*01 

9.0779E- 09 

2.29816*01 

4,5 2776*01 

6.75076*01 

9.00006*01 

xo 

0 . 

5. 8532E-C2 

1*1 335E-01 

1. 57536-C1 

1 . 7fc 33E-01 

1.57536-01 

J .1335E-01 

5.8532E-02 

-5.6387E-11 

ro 

-1.23436-01 

-1.1643 E-01 

-9.A5A6E-02 

-5. 5A50E-C2 

2.3162F-1 1 

5.5A50E -02 

9.45*66-02 

1.16436-01 

1.23A3E-01 

XOBAR 

0. 

3.31 95E-01 

6.A2BAE-01 

8.93A1E-01 

1 • OOOOE *00 

B. 9341 E-01 

6.A28AE-01 

2 . 3195E-01 

-3.1978E-10 

YOBAR 

— T.0CC0E-01 

-6. 6031 E- 01 

-5.3620E-01 

-3.1AA7E-CV 

1.31 36E-10 

3.VAA7E-01 

5.3620E-01 

6.60315-01 

T.OOOOE-Ol 

XS 

0. 

7.42916-02 

l. 43226-01 

1 .9 7636-02 

2.21 586-01 

1.97636-01 

I.A322E-0I 

7.42516-02 

-7. 17246-1 I 

YS 

-1.9C89E-01 

-1 . 79A2E-01 

-1.4462E-01 

-8. 39C 86-02 

3.5J 06E-11 

8.380BE-02 

1 .4462 E-01 

\ .79*25-01 

1.90 89E-C1 

XSBAR 

0. 

A. 21 33E-01 

8.1 226E-01 

1 .12086*00 

1.25666*00 

1 .12006*00 

0 . 1 226E-01 

4.21 32E-01 

-4.06 76E-10 

YSBAR 

-1.08266*00 

-1.0175E*00 

-8.2015E-01 

-A. 75206-01 

1.9910E-10 

A. 7530E-01 

8.2015E-C1 

1 .01756*00 

. 1.08266*00 

ETAS 

6.5613E-C2 

6.3275E-02 

5.661 7E-02 

A.7A26E-C2 

A.3520E-C2 

A. 7A26E-02 

5.6617E-02 

6.3275E-02 

-6. 5813E-02- 

BE TAD 

l.O0C7E*Ol 

I. 09496*01 

1.1 3986*01 

1.20126*01 

1.2A9AE*0i 

1.20126*01 

1.13906*01 

1 .09496*01 . 

1.08076*01 

XI 

0. 

*.86226-02 

1.172AE-01 

1.75eftE-Cl 

2.3AA9E-C1 

2. 93 1 1 E-01 

3.5173E-01 

4. 10355-01 

• 4 .60 97 E-01 

CPSHOCK 

3.2555E-C2 

3 . AO 82 E- 02 

3.90A9E-02 

A.61A16-C2 

5.1956E-02 

A.61A1E-02 

3.90A9E-C2 

3.4O02E-O2 

3.2555E-02 

CPBDOV 

3.9661E-02 

A.1021E-02 

A.60A1E-02 

5.5167E-02 

6.3920E-02 

5. 5167E-02 

A.ftOAlE-02 

4.102JE-02 

2.9661E-02 


I 

TAU 


XI 


xo 

YO 

ETAS 

ETASP 

1 0 . 


0 . 


0 . 


-1.234208876—01 

6.58132896E-02 

1.37480772E-15 


2 5.86216380E-C2 5.06216380E-O2 5 . 85323331E-G2 -1.16429950F-01 6 . 327A58A5E-02 - 0 . 205A 20 02E-C2 

3 K172A3278F-01 1.172A3278E-01 1. 1335038CE-C1 -9.A5A63eA2E-02 5.66170239E-02 -1 . A8541 A66E-01 

A 1.75864916E-01 1 .750 6A91 6E-01 I . 575 32010E-01 -5.54490*296-02 A.7A263A09E-02 -1 . 2641 2054F-C1 

\ 5 2.34486555F-CI 2.3AA86555E-01 1 . 76326981E-01 2 .31624650F-1 l A.352027O8E-02 2 .58082281E-C9 

6 2.93108194E-01 2 .931081946-01 l .57532010E-01 5.?44Se«3CE-02 A.7A263A10E-02 1 . 2641 2041 E-Cl 

7 3.51729833E-01 3.51729833E-01 l . 1 33503 0CE-OI 9.A5A630A3F-O2 5 .661 7022 7E-02 1.AC5A1 A63E-C1 

0 4. 103514716-01 4 . 10351471E-01 5 . 85223331E-C2 1.U429S50E-01 6.327A5BA3E-02 B .205429395-02 

9 A. ft 0973 11 OF -01 A. 6097311 OE-Ol -5 .63865170E-1 1 1 .22A29886E-01 ft. 5 01 32889E-02 -0 .55287937E-1 5 



CZ- A.93030902E-02 CY* 8 . 47105821 E-i 0 C0= A . 93030902E-02 Cl* 0.471O5021E-1O 

YBAR= -1.76233989E-1C Z8AR- 6. 66666667E-01 CP* -5.73426C94E-? 0 
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APPENDIX B 


STHACH= — 8 .000000005 *0C- GAHMA*- -1.40000CCCE*QC — T»- 6.CCCOOCOOE-01 THETAO*-- 1 .000000006*01 — AL-PHAO* 0.- - 

EPSIGCH* 1 . OOCCCCCOE- C3 
AAST= 4. 238955246-01 

VTEST= 1 .C3C00C00E-03 VTEST1- 3. CCOOCOOOE-02 
M2E* G 

SL3°E* l.OOCOOCCOE*CC KTRANSE* I 
RANGLE 3 0. 

INTCNT* 535 


EPS IG= ! • OOP OOOCOE-03 EPSIGMX* 1 .OOOOOOOOE-03 SPACER* 1 .OOOOOOOOE-O 3 EPSIVAR* 1 . GOOOOOOOE-C 8 EPSlNT* 2 . 50Q00000E-02 


NCVCIE* 1 AT 08/04/7) 1A.A7.36. 


ETAS 

7.174354425-02 6. 8 3417268E-02 S. 9B028C79E-02 4.62081412E-02 4 .06742459E-02 A . 62C6 1 M IE-02 5.980280376-02 

7. '.7465358F.-02 
ETASP 

-1. 716692016-16 -1.09969229F-01 -2. 18635250E-C1 -1.960228898-01 A. 9650AA07E— 09 1 .96022 8AAE-01 2 .1 66 3521 3E-01 

-1.472486565-14 

CPU) AT SHOCK 

2.571855115-02 2 .713122396-02 3.257386385-02 A .020675566-02 A . 996A2127E-02 A.020675A7E-02 3 .25938607E-02 

2 . 57185 A86E -02 
CPU) AT 2ET A*0 

3. 1P26A0325-32 3.256C7162E-02 3 . 78A22765E-02 4 .74U1446E-02 6.22A66AA5E-02 A.7A1 II A25E-02 3.78A2271 26-02 

3 . 182540C8S-02 
V 

-5.95A357«?E-OA 3. 565BC725E-0A -1 .0A556122E-03 l . 066AAA52F-05 -3 . 1165A826E-03 1 .06655817E-05 -l .0A559695E-03 

-5. 95 AA 6112 E-OA 

KCQUNT* 49 VMAX » 3.1I65A826F-03 EPSIG* 1 .OOOOOOOOE-03 SPACER* 1 . OOOOOOOOE-O 3 VMXTEST* 1 . 13901763E-O1 

OETERH* 1.02596375E-01 

0ET4 

2.267435045-0* -1.500 26416-04 3. 041481 10E-CA 2. 1 U086A7E-05 3 .969A3556E-OA 2.11 IO7907E-O5 3 .041 52947E-04 

2.26753718E-OA 


6.8341 7230E-02 
1.09969233E-01 
2.7131 221 7E-02 
3 .296071 39E-02 
8. 965 522 26 E-OA 

— 1 . 500C7970E— 04 


NCYCLE* 2 AT 08/04/71 14.53.44. 


ETAS 

7.19752927=-02 

T.D*7f29555^02 

ETASP 

-2.975103615-15 
—i. A 308541 65-14 
CPU) AT SHOCK 

2 . *84974466-02 

2. 504974516-02 
CPU) AT 2ETA*0 
3.194776S7E-02 
3.19477661E-02 


6.8I917142E-02 
-1 .092982126-01 
2.7C381 576E-02 
3.28410192E-02 


6.01069560E-02 

■2.16839987E-01 

3.27478878E-02 

3.79526754E-02 


4.6229252C6-C2 
-1. 95 16 742 ?E -01 
4.02049007E-02 
4. 724 87 2 8 3E -02 


3.762088646-06 -5.767643175-07 -3.18456270E-C6 -1 . 10974277E-C6 
3.76567373E-C6 


4.1C711895E-02 
•3 • 0666A049E-09 
5.02404907E-02 
6.25566225E-02 
8.35007932E-06 


4.62292519E-02 
l .951 67429E-01 
4.02049007E-02 
4. 734 8 72 3 4E— 02 
-1.11283905E-06 


6.010695&7E-02 
2. 1683999 8E -01 
3.27478883E-02 
3.79526765E-02 
-3.178891 50E-06 


6.81917151E-02 
1.0929 821 4 E-01 
2.70381 501E-O2 
3. 2841 019 8E -02 
-5.69367358E-07 
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APPENDIX B 


9 N-2_J<REA0*1 K5MCE-1 NP« 5 NCNVRG-5 * 

NA- j ANA* 0. NB» 1 BNB- 0. 

lISTjWCH-” a.OOMCbOOEiOO " GAMMA- 1 .40000000E*00 7* 6. CCOOOCOOE-Ol THETAD* 1.000000006*01 AL Ph AD* 0. 


RAHCUC-- 0^. 

EPSIG- L.OOOOOOOOE-03 EPSIGMX- 1.0000000QE-Q3 SPACEP- 1 .000000006-0 3 EPSIVAR* l ,000000006-CS EPSINT- 2. 50000000E-02 
NCrClE* 2 VteST* J.OOCOOOCOE-03 VMAX- 8 .35007932E-06 A A ST* 4.238956246-01 PTINF* 1 .C8960426E*02 
"I, VTEST* 1.0000CCOOE-C3 VTEST1* 3 .0C300000E-02 
’ K2 E* 0 

' SLOPE* l.QOOOOCOOE+OO K7RANSF- 1 

._KCOUNT* 59, VH AX- 8.350079326-06 EPSIG* 1 . 00C0000CE-03 SPACER* 1.000000006-03 VMXTEST- 1.138476366-01 


SUMMARY PRINT BLOCK 



I-l 

1-2 

1*3 

1*4 

1*5 

1*6 

1*7 

1*8 

1*9 

PS 10 

-9.0000E*01 

-6. 10066*01 

-3.7365E401 

-1 .8178E401 

-1.C489E-09 

1.8170E4O1 

3.7365E401 

6.10066*01 

9.00006*01 

PS1S0 

-9. OOCC E* 01 

-6.7599E401 

-4.5646E401 

-2.3470E4C1 

— 1.4014E— 09 

2.3470E*01 

4.S646E401 

6.75996*01 

9. 00 OOE *01 

xo 

0. 

5.5635E-02 

1*08946-01 

1 . 5468E-01 

1 . 7633E- 01 

1 • 5468E- 01 

1.0894E-01 

5 .56356-02 

-1.2308E-11 

YO 

-1.05806-01 

-1.0039E-01 

-8. 3180E-O2 

-5.0790E-02 

-3.2281E-12 

5.0790E-02 

8. 31886-02 

1.0039F-01 

1.05 806-01 

XOBAR 

0. 

3. 1552E-01 

6.1784E-01 

8.7723E-01 

1 . 00006*00 

8. 7723E-01 

6.1 784E-01 

3.13 52E-01 

-6. 98006—11 

YOBAR 

-6.0000E-01 

-5.6935E-01 

-4.71 78E-01 

-2.8805E-C1 

-1.83086-11 

2.08O5E-O1 

4.7! 7BE-01 

5.6935E-01 

6.0000E-01 

. 

0. 

6.9525E-02 

1.3565E-01 

1.90246-01 

2.1901 E-01 

1.9024E-01 

1.3565E-01 

6.952 5E-02 

- 1 • 5445E— 1 1 

YS 

-1.7926E-01 

-1.6867E-01 

-1 . 3875E-01 

-8.2603E-C2 

- 5. 3568E- 1 2 

8.2603E-02 

1 • 3 875E-01 

1 .6867E-01 

1.79266-01 

XSBAR 

0. 

3.9429E-01 

7.6932E-01 

1.0789E400 

1.24216400 

1.0789E400 

7 . 6932E-01 

3.94296-01 

-8.7593E-11 

VSBAR 

-1 *01676400 

— 9.5658E-01 

-7.8687E-01 

-4.6846E-01 

-3.0380E-11 

4.6046E-O1 

7.8687E-01 

9. 565 8E-01 

1 .01676400 

ETAS . 

7.19756-02 

6.81 92E-02 

6.0107E-02 

4.6229E-02 

4.1071E-02 

4.6229E-C2 

fc. 01076-02 

C. 81926-02 

7.1975E-C2 

BET AO 

1 *01636401 

1.02806401 

1.08256401 

1.15006401 

1.2353E 401 

1 *15006401 

1.08256401 

1 .02806*01 

1.0163E401 

-XI 

. 0* . 

5.5646E-02 

1.1129E-01 

1 .6694E-01 

2.2258E-01 

2. 7823E-01 

3. 33886-01 

3.8952E-01 

4.4517E-01 

CPSMOCK 

2.5650E-C2 

2.7038E-02 

3.2748E-02 

4.02C5E-02 

5.0240E-02 

4.0205E-02 

3.27486-02 

2.7038E-02 

2.505OE-C2 

.CPBCJOY 

3.1948E-02 

3.2841E— 02 

3. 7953E-02 

4.7349E-C2 

6.2557E-C2 

4.7349E-02 

3.7953E-02 

3.28*16-02 

3.1948E-02 

I 

TAU 

XI 

XO 

YO 

ETAS 

ETASP 



u 

. X....0. 

o. 


0. 

-I.C5796188E-01 7. 

197529276-02 

-2 .975103616-15 



2 5.564609976-02 3.5646C9976-02 5 . 5634831 5E-02 -1.C0391 9776-01 6.019171426-02 -1 .09298213E-CI 

3 . 1J2921 99E-01 1.11292199E-01 1 . 0094251 8E-01 -8. 218764C3E-02 6.010695606-02 -2 . U839987E-CI 

4. 1 .66938299^-01 1 .669382996-01 1 . 54678616E-01 -5 . C79038036-02 4.62292520E-02 - 1 . 9 5167423E-C 1 

5 2.22584399E-01 2 .22584399E-01 1. 76326980E-C1 -3. 22812 61 OE-1 2 4.10711 895E-02 -3 .06864049E-09 

6 2. 782304986-01 2.782304986-01 ! . 54678616E-01 5 . C7903 8046-0? 4. 622925196-02 1 . 95167429E -C 1 

7 3.338765986-01 3.23876598E-01 1 . 0894251 8E-01 8.318764036-02 6.010695676-02 2.168399986-01 

8 3.895226986-01 3.895226986-01 5.563483156-02 1. CC3919776-01 6.B1917151E-02 1 .0929821 4E-C1 

.9. 4, 45168797F-C1 . A. 451687976-01 -1.23075942E-11 ! .057961B8E-01 7. 197529356-02 -1.43C85416E-14 


1*10 


ZETA- l.CCC0CCCC6*00 



I-l 

1-2 

1-3 

1*4 

1 = 5 

1-6 

1*7 

1-8 

1-9 

P 

2.4C86E-C2 

2.4680E-02 

2.7535E-02 

3. 12636-C2 

3.6281E-02 

3.12636-02 

2.7535E-02 

2 .46806-02 

2 .40866-02 

P/ROAST SO 

1.34O4E-01 

1.3735E-01 

1.53246-01 

1.7*99E-01 

2.0191E-01 

1 . 7399E-01 

1 . 5324E-01 

1.3735E-01 

1.3404E-01 

P/PTINF 

2.2105E-C4 

2. 26 50E-04 

2. 52 70E-04 

2. 6692E-04 

3.3297E-04 

2.8692E-04 

2.52 70E-04 

2.2650E-04 

2.21056-04 

P/PINF 

2-1 5016*00 

2.21136*00 

2. 4671E*00 

2. 8012E*C0 

3. 2508E *C0 

2. 8012E*00 

2.4671E*00 

2.21136*00 

2.15016*00 

RHO 

. 1» 70986*00 

1.73766*00 

1 .86646*00 

2.02336*00 

2.2165E*00 

2.02336*00 

1.86646*00 

1.73766*00 

1.7098E*00 

U 

2.3?21E*00 

2.32006*00 

2.31596*00 

2.3099E*CO 

2.30456*00 

2. 3099E*00 

2.3159E*00 

2.32C8E*00 

2. 32 21E*C0 

_ V . 

-2.4240E-OI 

-2.37476-01 

— 2.2197E-01 

-2.1 0O7E-C1 

-2.2770E-C1 

-2.1 807E-01 

-2. 21 97E-01 

-2.37*76-01 

-2.43466-01 

N 

. 0. 

-6. 5836E-02 

-1.1276E-01 

-1.2163E-01 

5.03286-10 

1.21 63E-01 

1 . 1276E-01 

6.5636E-02 

0. 

uc . 

2.32066*00 

2.32726*00 

2.32046*00 

2. 3116£*C0 

2. 29986 *C0 

2.31166*00 

2.32C4E*00 

2.32726*00 

2.32866*00 

YC 

1.7C09E-01 

1.7519E-01 

1.9934E-01 

2.3099E-C1 

2.70596-01 

2 • 3099E-01 

1.99346-01 

1.7519E-01 

1 . 70C96-01 

« 

2*91726-16 

1. 50866-02 

3.27306-02 

3*12316-02 

5.1635E-10 

“ 3.1231E-02 

-3.Z730E-02 

-1.5086E-02 

1.62 806-11 

vcc . 

l.7C09Er0l 

1.74816-01 

1.9907E-01 

2.2865E-C1 

2.7059E-01 

2.2865E-01 

1.99C7E-01 

1 .7481E-01 

1.70096-01 

wcc 

0. 

-1.89816^02 

-3.4341E-02 

-4.5266E-02 

5.09216-10 

4. 5266E-02 

3.4341E-02 

1 .8981E-02 

1.07486-11 

vx 

0. 

4.9071 6-02 

1 .1461 E-01 

1.91 71 E-01 

2.7C59E-C1 

1. 91716-01 

1.1461 E-01 

4.9071E-02 

-2.54026-11 

VY 

-1.7CC9E-01 

-1.68866-01 

—1. 66356-01 

-1.32596-01 

5 . 0259E- 10 

1.3259E-01 

1 . 6635E-C 1 

! .6886E-01 

1.70096-01 

VZ 

2.3786E40O 

2.32726*00 

2.32046*00 

2.3116E*C0 

2.29906*00 

2.31166*00 

2. 32C4E*00 

2.3272E*00 

2.32866*00 

. PS i, NOR 

0. 

1.20806*00 

2.8277E*00 

4 .7408E*00 

6.7103E*00 

4.74086*00 

2.82776*00 

i.208OE*OO 

-6.25046-10 

THETNOR 

8.5822E401 

8.5851 E*Ol 

8.59056*01 

8.6729E*C1 

9. OOOOE ♦ 01 

8.67296*01 

8.5905E*01 

8. 50516* 01 

8.50326*01 

X8AR 

0. 

3.94296-01 

7.69326-01 

1.07896*00 

1 *2421 E *00 

1 . 0789E*00 

7.6932F-C1 

3.9429E-01 

- 8 . 7593E-1 1 

XBHLD 

0. 

3.94296-01 

7.69326-01 

1.C789E4C0 

1,24216*00 

1 .07896*00 

7. 6932 E-01 

3.9429E-01 

-8.75936-11 

>BAR 

-1.01 67E*00 

-9.56586-01 

-7 . 8687E-01 

-A .68*66-01 

-3.03806-11 

4. 6846E- 01 

7. 8687E-01 

9.5658E-01 

1 .01676*00 

vbhlo 

-1.0167E4CC 

-9.56586-01 

-7.8687E-01 

-4. 6846E-01 

-3.03806-11 

4 . 6846 E-01 

7.86876-01 

9 . 5658E-01 

1. 01676*00 

ETA 

7.1975E-02 

6.8192E-02 

6.0107E-02 

4.6229E-C2 

4 • 1071 E- 02 

4. 6229E-02 

6. 01C76-02 

6 . 81 926-02 

7.19756-02 

G 

- 3.0240E-01 

— 3.0500E-01 

-3.1 550E-01 

— 3 . 3705E-C1 

-3. 7*78E-01 

-3. 3705E-01 

-3.15 50E-0I 

-3.0500E-01 

-3.02 40E-C-1 

OEONS 

3»9494E*00 

4.1 406 E *00 

5.01026*00 

fc.4482£*C0 

8. S482E *C0 

6.44826*00 

5.01C2E*00 

4 . 14C6E*00 

3.94 94E *00 

AM 

7.0474E* 00 

7.01566*00 

6.87016*00 

6 . 5961 E*00 

6.4844E*00 

6.69616*00 

6. 87016*00 

7.01566*00 

7. 0474E*00 

CROSS M 

7.34876-01 

7. 40 78 E-01 

7.34356-01 

7 • 1965E-01 

6. 3760E-01 

7 .19656-01 

7.34356-01 

7. 40706-01 

7.34076-C! 

SBAR 

1.8312E-02 

2. 0089E-02 

2.94636-02 

4.3446E-C2 

6.45716-02 

4.3446E-02 

2. 94636-02 

2 .00896-02 

1.83126-02 

P0R3GAM 

1.1 367E-02 

1. 1387E-02 

1.14946-02 

1.16 56E-02 

1,19056-02 

l .16566-02 

1.14946-02 

1.13876-02 

1.13676-02 

PT/PTINF 

9. 5525 E- Cl 

9. 5102 E-01 

9.2099E-O1 

8.97C8E-C1 

8 , 5093E-C1 

8. 9708E-01 

9.2899E-C1 

9 .51026-01 

9.55256-01 

~PT 

i.O*C8E*02 

1.0362E*02 

1.01226*02 

9.7746E*01 

9 , 271 7E *01 

9. 77466*01 

!.0122E*02 

1 .03626*02 

l .04086*02 

BERNOUL 

2.84226*14 

4.2633E-14 

4.26336-14 

2.8422E-14 

4.26336-14 

2.84226-14 

4. 26336-14 

4.2633E-14 

4.26336-14 

DPDZ 

.-7,87496-03 

-7.50136-03 

-6.6731E-03 

-8.5496E-03 

-1.0657E-02 

-0 . 5496E-03 

-6.67316-03 

-7.501 36-03 

-7.87496-03 

DU 01 

-1.15216-02 

-1. *1766-02 

-1.31576-02 

-1.0274E-C2 

-9.3517E-03 

-1.02746-02 

-1.3257E-02 

-1 .61766-02 

-1.7523E-02 

OVDZ 

-2.72416-01 

-2 f 60246-0l 

-2,2805^-01 

-2.1699E-0! 

-2^.12176-01 

-2.1699E-01 

-2.28C5E-01 

-2.602*6-01 

-2.72416-01 

DNDZ 

-1.23056-15 

-2. 8268E-04 

-5.60386-03 

-1. 67646-02 

-1.90706-10 

1 . 67646-02 

5 . 603BE-03 

2.B268E-04 

-3.66066-12 

pSBOZ 

-1.0254E-31 

-1.45136-03 

-4.52336-03 

-6.4335E-C3 

-8.97806-20 

-6.43356-03 

-4. 5233E-03 

-1.45156-03 

8.50196-27 

PP 

-1. 36916-15 

3.1463E-02 

6.06096-02 

9 .49266-02 

— 4.5707E-10 

-9.4926E-02 

-6 . 06C9E-C2 

- 3 . 1 *t 3E-02 

-5.0514E-I5 

UP 

-1*31 99 E- 13 

-5.7790E-02 

-1.0366E-01 

-1.2061E-C1 

1.4179E-C9 

1.2061 E-01 

1 .03666-01 

5.77906-02 

-3. 62506-13 

YP 

1 . 1607E- 14 

2.2839E-01 

2.0880E-01 

— 9.7623E-02 

2.04656-09 

9 .76236-02 

-2 .08806-01 

-2.28396-01 

6 . 2932E — 14 

UP 

-1.23986*00 

-1.07026*00 

-6. 68436-01 

l.C702E*C0 

2 . 57666 ♦ CO 

1.07026*00 

-6 . 6843 E-01 

-1.07026*00 

-l. 23986*00 

SB AR P 

-1.04096-15 

S. S609E-02 

2.1 055E-01 

3.8564E-01 

-1.62796-09 

-3.8564E-01 

- 2 . 1 055E-01 

-9.86C9E-02 

-1.96236-15 


APPENDIX B 


ZE.TA* _ 5.CCC0CCC06-01 - - 



l=T. 

1*2 

1*3 

1*4 

1*5 

1*6 

1*7 

i-e 

1*9 

p 

2.4775E-C2 

2. 53446-02 

2.81426-02 

3.2050E-02 

3.7291 E-02 

3.20506-02 

2.81426-02 

2.53446-0? 

2.4775E-C2 

P/ROASTSO 

1.37086-01 

1.41 046-01 

1.5662E— 01 

1.78276-01 

2.C753E-C1 

1.78376-01 

1. 5662E-01 

1 .41046-01 

1.37886-01 

P/PMNF 

2.273^E-C4 

2.32 60E-C4 

2. 58286-04 

2 .941 5E-C4 

3.42256-04 

2 . 941 5E-04 

2. 5828E-04 

2.32606-04 

2.27376-04 

P/PINF 

2.2i 986*00 

2.27C0E*OO 

2.5215E*00 

2.87176*00 

3. 341 3E *00 

2.87176*00 

2.52156*00 

2.2708E*00 

2.21986*00 

RHO 

1.74466*00 

1.77076*00 

1.89506*00 

2 .0585 E*00 

2.26056*00 

2.05856*00 

1.89506*00 

1.77076*00 

1.74466*00 

u 

2.32376*00 

2.3223E*00 

2.31716*00 

2.31C9E*C0 

2. 3053E*00 

2.3109E*00 

2.31716*00 

2.32236*00 

2.32376*00 

V 

-2.17HE-C1 

-2. 12176-01 

-1.99536-01 

— 1 .9670E-C1 

-2.06666-01 

-1 . 9670E-01 

-1.99536-01 

-2.12176-01 

-2.17116-01 

w 

0. 

-6.5855E-02 

-1. 1230E-01 

— 1. 2003E-01 

5.2273E-10 

1.20036-01 

1.1 230E-01 

6. 58556- 02 

0. 

uc 

2.32696*00 

2.32556*00 

2.31896*00 

2. 3C95E*CC 

2. 2574E *C0 

2.30956*00 

2.31896*00 

2.32S5E*00 

2,32696*00 

VC 

1.75 5 BE- Cl 

1.6452E-01 

2.0T72E-01 

2.41476-01 

2.81 B$6-01 

2.4147E-01 

2.0772E-01 

1.845 26-01 

1.7958E-01 

wc 

3.0799E-16 

1.50466-02 

3.31556-02 

3.27956-02 

5.35796-10 

-3. 2795 E-02 

-3.3155E-02 

-1.50466-02 

l . 82756-11 

vcc 

1.7558E-C1 

1.83 796-01 

2.06726-01 

2.38 72 E-Ol 

2.8189E-CI 

2.38726-01 

2.0672E-01 

1.83796-01 

1.7958E-01 

wcc 

0. 

-2.22136-02 

-3.88736-02 

-4. 89636-02 

5.2821E-10 

4.89636-02 

3.8873E-02 

2.22136-02 

9.98566-12 

vx 

0. 

5.08566-02 

1.18576-01 

2.C050E-01 

2. 81896-Cl 

2. 0050E-01 

1.1857E-01 

5.08566-02 

-2.57946-11 

VY 

-1.75586— Cl 

-1.78016-01 

-1.73756-01 

-1 .3850E-C1 

5.21466-10 

1.38506-01 

1.7375E-01 

1.78016-01 

1.79586-01 

VZ 

2.3?69E*C0 

2 • 3255E* 00 

2.31896*00 

2 . 3095E*00 

2.29 746*00 

2.30956*00 

2.31896*00 

2.32556*00 

2.32696*00 

PSINOR 

o. 

1.25286*00 

2.92716*00 

4.56186*00 

6.99536*00 

4.96186*00 

2.92716*00 

1.25286*00 

-6.35146-10 

THETNQR 

3.55876*01 

8.56 24E*01 

9. 5 72 1 E ♦ 0 1 

8.65816*01 

9.0000E*01 

8. 6581E*01 

8.57216*01 

8.56246*01 

8.55876*01 

XBAR 

0. 

3.86346-01 

7.5404E-01 

1 .0566E*00 

1.21 776 * 00 

1.05 86 E *00 

7. 5404E-01 

3 • 86346-01 

- 8. 5796E-1 1 

X8HL0 

0. 

3.54606-01 

7.35536-01 

1.04416*00 

1.21 77E*00 

1 .04416*00 

7.35536-01 

.3.54606-01 

-8.57966-11 

Y8AP 

-9.74586-01 

-9.1 749E-01 

-7.55086-01 

-4. 50296-01 

-2.91 63E-1X 

4.5029E-01 

7 . 55C8E-01 

^.17*9E-01 

9.7458E-01 

YBHLO 

-9. 7*586-01 

-9.22186-01 

-7.63266-01 

-4.6485E-01 

-2.91666-11 

4.64856-01 

7.6326E-01 

9 1221 86-01 

9.7458E-01 

ETA 

6.4778E-02 

6.13736-02 

5.40966-02 

4.1606E-02 

2.69646-02 

4.16066-02 

5. 40966-02 

6.13736-02 

6.4778E-02 


G -2.5448E-C1 —2. 6721E—01 -2.77376-01 -2.95136-01 -3.26846-01 -2.95I3E-OI -2.77376-01 -2.67216-01 -2.64486-01 
06 ON S 4.74C2E*00 4.89526*00 5.63346*00 6.5776E*C0 9.2943E*00 6.97766*00 5.6334E*00 4.89526*00 4.74026*00 
AH 7.01626*00 6.98596*00 6.8452E*00 6.667BE*00 6.45606*00 6.66786*00 6.84526*00 6.98596*00 7.01626*00 
CROSSM 5. 5270E-C1 6.65246-01 6.7312E-01 6.61616-01 5.7644E-C1 6.61616-01 6.73126-01 6.65246-01 6.5270E-CI 
SB AR 1.93126-02 2.02486-02 2.9951E-02 4.4123E-02 6.4571E-02 4.4123E-02 2.99516-02 2.02486-02 1. 83126-02 
PORflG AM 1 . 1? 67E-C2 1. 13896-02 1.15C06-02 1.1664E-C2 1.19056-02 1.16646-02 1.15006-02 1.13896-02 1.13676-02 
PT/PTINF 9.3525E-C1 5.50646-01 9.27866-01 8.9556E-CI 8.5093E-01 8.9556E-01 9.27866-01 9.50646-01 9. 55256-01 
PT 1.04CBE*02 1.03586*02 1.01106*02 9.75806*01 9.27176*01 9.75806*01 1.01106*02 1.03586*02 1.04086*02 
BERNOUL O.6078F-10 -1 .40 36E-C6 -9.42526-06 2.53UE-C5 1.1720E-10 2.53116-05 -9.42516-06 -1.40366-06 6.60796-10 
OPOZ -6.0E65E— C3 -5.90706-03 -5.53326-03 -7.25956-03 -9.59776-03 -7.25956-03 -5.53326-03 -5.90706-03 -6.06656-03 
DUOZ -1.5626E-C2 -1.44406-02 -1. 18886-02 -9.25376-03 -8. 48796-03 -9.2537E-03 -1.1B88E-02 -1.44406-02 -1.56266-02 
OVDZ -2.56396-01 -2.47146-01 -2.2148E-01 -2.1107E-01 -2.0902E-01 -2.11076-01 -2.21486-01 -2.47146-01 -2.56396-01 
OWDZ -9.13116-16 6.10896-04 -3.62736-C3 -1.5258E-C2 -1.98036-10 1.5258E-02 3.6273E-03 -6.10896-04 -4.24.186-12 
OSBDZ -1 . Ct 366-31 -1.74256-03 -5.27526-03 -7.12636-03 -1.2545E-19 -7.1263E-03 -5.2752E-03 -1.74256-03 1.36986-26 
PP - 8 . 5C1 T E- 16 3.C298E-02 6.1602E-02 9.9572E-02 -6.18886-10 -9.9572E-02 -6.16026-02 -3.02986-02 -4.3289E-15 
UP 3209E-J3 -6.17476-02 -1.0915E-01 -1.2415E-C1 1.3452E-C9 1.24156-01 1.09156-01 6.17476-02 -4.8855E-J3 
VP 2.2«52E-15 1.8744E-01 1.69656-01 -1.0B62E-01 -1.4664E-09 1.08626-01 -1.6965E-01 -1.8744E-01 3.8642E-14 
WP -1.24166*00 -1.06716*00 -6.49076-01 1.06716*00 2.53976*00 1.06716*00 -6.49076-01 -1.06716*00 -1.24166*00 
SB AR P -7.61876-16 1.03696-01 2.1676E-01 3.79016-01 -1.9098E-09 -3.79016-01 -2.1676E-01 -1.03696-01 -2.79956-15 

Z6TA- 8.00000000E-01 


I=»- 1-2 1-3 1*4 1-5 1*6 1-7 1-8 1-9 


P 

2.5:206-02 

2 . 58 706-02 

2.86506-02 

3.27246-02 

3. 8207E-02 

3.27246-02 

2.86506-02 

2.58786-02 

2.5320E-02 

P/ROASTSO 

1.4091 E-Cl 

1.44026-01 

1. 5944 E- 01 

1.8212E-C1 

2.1263E-01 

1. 82126-01 

1.59446-01 

1.44026-01 

1. 40916-01 

P/PT1NF 

2.323PE-C4 

2. 2750E-C4 

2.62946-04 

3. 00336-04 

3.50656-04 

3.00336-04 

2.62546-04 

2.37506-04 

2.3238E-04 

P/PINF 

2.26876*00 

2.31 876*00 

2.56706*00 

2.9321E*00 

3.42346*00 

2. 9321E*00 

2.56706*00 

2«31 87E*00 

2.26876*00 

RH3 

1 « 7 71 5E ♦ CO 

1.79706*00 

1.91866*00 

2 .0882E *00 

■2.3000E*00 

2.08826*00 

1.91866*00 

1 .797CE*00 

1.7719E*00 

U 

2.32526*00 

2.32376*00 

2.31836*00 

2.3118E*00 

2.3062E*CO 

2.31186*00 

2.31836*00 

2.32376*00 

2.32526*00 

V 

-1.9195E— 01 

-1.8785E-01 

-1.77576-01 

-1 « 7575E-01 

-l. 8580E-01 

-1.75756-01 

-1.77576-01 

-1.B785E-01 

-1.91956-01 

W 

0. 

-6.59506-02 

-1. 12026-01 

-1. 18576-01 

5.42826-10 

1 . 10576-01 

1.12026-01 

6.59506-02 

0. 

UC 

2. 3Z 55E*CC 

2.32416*00 

2.31756*00 

2 .3075E *C0 

2 . 2950E *00 

2.30756*00 

2.31 756*0C 

2.32416*00 

2.32556*00 

VC 

*.8789 6- Cl 

1. 92886-01 

2.15626-01 

2.51556-01 

2. 93036-01 

2.51556-01 

2.15626-01 

1.92086-01 

1. 87896-01 

WC 

3. 2225 E- 16 

1.49336-02 

3.34116-02 

3.4233E-02 

5.55886-10 

-3.4233E-02 

-3.34116-02 

-1.49336-02 

1 .82716-11 

VCC 

l. 878°E-C: 

1.91766-01 

2.13776-01 

2.4830E-01 

2.93036-01 

2.4B30E-01 

2. 13776-C1 

1. 91766-01 

1. 8789E-01 

wcc 

9. 

-2.55666-02 

-4.3 7C4E-02 

—5. 2876E-02 

5.47B4E-10 

5.2876E-02 

4. 37046-02 

2.55666-02 

9. 21476-12 

vx 

0. 

5.23806-02 

1.2217E-01 

2.08926-C1 

2.9303F-01 

2.0892E-01 

1.22176-01 

5. 23806-02 

-2.6139E-11 


VY -i. 87896-01 -1.88 236-01 -1.80786-01 -1.4422E-C1 5.4O90E-1O 1.44226-01 1.80786-01 1 . 86236-01 1.87896-01 

VZ 2.3'55E*CC 2.3241E*00 2.31756*00 2.30756*00 2.29506*00 2.30756*00 Z.3175E*00 2.32416*00 2. 32556*00 

PS I NOR 0. 1.29116*00 3. 01 76E* 00 5.t733E*00 7.27636*00 5.17336*00 3.01766*00 1.29116*00 -6.44006-10 

THETNOR 9.5?8: E*01 8.54206*01 0.55466*01 8.64386*01 9.00006*01 8.6438E*01 8.55466*01 8.54206*01 8.53816*01 

XBAR 0. 3.78416-01 7.3879E-01 1.03836*00 1.19336*00 1.03836*00 7.38796-01 2.78*16-01 -8.40036-11 

XBMLO 0. 3 • 1590F- 01 7.0CE4E-01 1.00056*00 1.1933E*00 1.00856*00 7.00846-01 3.15906-01 -8.40036-11 

YBAR - 9 . 3 Z 606-01 -8.7849E-01 -7.23376-01 -4. 32146-01 -2.79496-11 4.32146-01 7.23376-01 8.78496-01 9.32606-01 

YBHLO -J.326CE-01 -8.P743E-01 -7.39706-01 -4.61166-01 -2.79556-11 4.61166-01 7.39706-01 8.87436-01 9.3Z60E-01 

ETA 5.75 e0E-C2 5.45536-02 4.80866-02 3.6983E-02 3.2857E-02 3.69836-02 4.80866-02 5.45536-02 5.75806-02 

G - 2 . 2°22E-01 -2.3J88E-C1 -2.41276-01 -2.5570E-C1 -2.81 866-01 -2.5570E-01 -2.4127E-01 -2.3le8E-01 -2.2922E-C1 

DEQNS 5.3C99E*00 5.4387E*00 6.06B7E*00 7.2919E*C0 9.39106*00 7.29196*00 6.06876*00 5.43876*00 5.3099E*00 

AM 6.9 C 22E*00 6.96246*00 6.82436*00 6.64376*00 6.4310E*00 6.6437E*00 6.82436*00 6.96246*00 6.99226*00 

CROSSM 5.75266-01 5. 94376-01 6. 15536-Cl 6.C673E-01 5.1645E-01 6.0673E-01 6. 15536-01 5.94376-01 5.75266-01 

SB AR ;.9?l?E-02 2.04416-02 3.05256-02 4.4876E-C2 6.45716-02 4.48766-02 3.05256-02 2.04416-02 1.8312E-02 

POROGAM 1.1367E-C2 1.13<UE-02 1.1SC7E-C2 1. 16736-02 1 .19056-02 1. 16736-02 .1.15076-02 1.13916-02 1.1367E-02 

PT/PTINF 9.5‘25E-0’ 9. 50186-01 9.26536-01 9.93876-01 8.5093E-01 8.9387E-01 5.2653E-01 9.50186-01 9.55256-01 

PT 1.04C8E*02 1.03536*02 1.00956*02 9.73576*01 9.2717E*C1 9.7397E*01 1.00556*02 1.03536*02 1.04C8E*02 

BERNOUL 9.822TE-J0 -3.38666-06 -1.91896-C5 5.3220E-C5 1.5980E-10 5.32206-05 -1.9189E-05 -3.38676-06 8.8228E-10 

OPOZ - 4. 9C48E-03 -4.62616-03 -4.6607E-03 -6.2438E-03 -8.7450E-03 -6.24386-03 -4.66C7E-03 -4. 82616-03 -4.9048E-C3 

DUOZ -1.38156-02 -1.27666-02 -1. 05396-02 -0.2399E-C3 -7.63116-03 -8.23996-03 -1.05396-02 -1.27666-02 -1.38156-02 

OVDZ -2.47616-01 -2.39826-01 -2.18036-01 -2.C842E-C1 -2.08606-01 -2.0842E-01 -2.18036-01 -2.3982E-01 -2.47616-01 

OWOZ -3.5*796-16 1.27306-03 -2.07696-03 -1.41296-02 -2.03286-10 1.41296-02 2.0769E-03 -1.27806-03 -4.9064E-12 

OSBDZ -2.0352E-31 -2.1279E-03 -fc. 23656-03 -7.95516-03 -1.76446-19 -7.9591E-03 -6.23656-03 -2.12796-03 1.5404E-26 

PP - fl . 9 ! 1 66- 56 2.96456-02 6.2721E-02 1 .0425E-01 -7.45 80E-10 - 1 . 04256-01 -fc .2 721 E-02 -2 . 96456-02 -3. 55 35E-15 

UP -7.15506-15 -6.5217E-02 -1.1396E-01 -1.27206-C1 1.30106-09 1.27206-01 1.13966-01 6.52176-02 -5.0733E-13 

VP ? . 05 74E- 1 5 1.54086-01 1.3581E-01 -1.16696-01 -5.0548E-09 1.16696-01 -1.3581E-01 -1.54086-01 3.40726-14 

WP -1.24476*00 -1.06586*00 -6.30356-01 l.0658E*OC 2.5054E*00 1.06586*00 -6.303SE-01 -1.06*86*00 -l.2447E*C0 

SB ARP -l . 0*096- 1 5 1 . 0972E-01 2. 23476-01 3.7130F-01 -2.2306E-09 -3.7130E-01 -2.2347E-01 -1.09726-01 -2. 79956-15 


1*1 0, 
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APPENDIX B 


P 

P/ROASTSQ 
P/PT1NF 
P/P INF 
RHO 
U 
V 
w 
. x 
vc 
wc 
vcc 
wtc 
vx 

VY 

VZ 

PSINOR 

TMETNOR 

XBAR 

XBHLO 

Y8AR 

YBHLO 

ETA 

G 

DEQNS 

AH 

CROSSH 
SB AR 
POROGAH 
PT/PTINF 
PT 

BERNOUL 

OPOZ 

DUDZ 

DVOZ 

OWOZ 

OSBOZ 

pp 

UP 

VP 

WP • 

SBARP 


P 

P/ROASTSQ 

P/PTINF 

P/PINF 

RHO 

U 


X 

VC 

MC 

VCC 

wcc 

vx 

VY 

VZ 

PSINOR 

THETNDR 

XBAR 

XBHLO 

YBAR 

YBHLO 

ETA 

G 

DEQNS 

AH 

CROSSH 

SBAR 

POROGAH 

PT/PTINF 

PT 

BERNOUL 

OPOZ 

DUDZ 

OVOZ 

OWOZ 

OSBOZ 

PP 

UP 

VP 

WP 

SBARP 


ZETA* 7.CCCC0CCCE-01 


1-1 

1-2 

f— 3 

r»4 

r«5 

£-6 

[ *7 

f-8 

1*9 

2,57666-02 

2.63176-02 

2 . 9078E-02 

3.3304E-C2 

3.90446-02 

3.3304E-02 

2.90786-02 

2.63176-02 

2. 57666-02 

1.43396-01 

2 . 46466-01 

1.61836-0! 

1 .85346-01 

2.17296-01 

1.85346-01 

1.61836-01 

1 .46 *66-01 

1.43396-01 

2.3647C-C4 

2.41 53E-C4 

2.66876-04 

3.05656-04 

3.58336-04 

3.05656-04 

2.66876-04 

2.41*36-04 

2.3647E-C4 

2.3086E*C0 

2.3580E*00 

2.60546*00 

2.98406*00 

3.49836*00 

2.98406*00 

2.60546*00 

2.35006*00 

2 . 3086 6*00 

l.7541E*CC 

1.81 84E*00 

1.93816*00 

2.11336*00 

2.33586*00 

2.11336*00 

1.93616*00 

1.81646*00 

1.79416*00 

2.32656*00 

2.32496*00 

2. 31926*00 

2. 31 25E*00 

2.30696*00 

2.31256*00 

2.31926*00 

2.32496*00 

2.32656*00 

-1.6747E-01 

-1.6411E-01 

-1.55066-01 

-1.54956-01 

-1.64876-01 

- 1 . 5495E-01 

-1.55866-01 

-1.64116-01 

-1. 67476-C1 

0. 

-6. 61076-02 

-l. 11886-01 

-1.1720E-C1 

5.63226-10 

1.17206-01 

1.11 88E-01 

6.61C76-02 

0. 

2.32436*00 

2.32296*00 

2.31626*00 

2.30566*00 

2.2927E*00 

2.30566*00 

2.31626*00 

2.32296*00 

2.32436*00 

t. 95536-C1 

2.0067E-01 

2.23296-01 

2.61486-01 

3.04246-01 

2.61486-01 

2.23296-0! 

2.0067E-01 

1.95536-01 

3.35356-16 

1.4763 E-02 

3.35306-02 

3. 5574E-C2 

5.7628E-10 

-3.55746-02 

-3.35306-02 

-1 .47636-02 

1.82686-11 

1. 9553E-C1 

1 . 9910E-01 

2.2043E-01 

2 . 5765E-OI 

3.04246-01 

2.57656-01 

2.2043E-01 

1.99106-01 

1.95536-01 

0. 

-2.91206-02 

-4. B899E-C2 

-5.7C73E-C2 

5.67766-10 

5.70736-02 

4.80996-02 

2. 91206-02 

6. 40786-12 

0. 

5.37386-02 

1.2555E-01 

2.1716E-01 

3.04246-01 

2. 1716E-01 

1.25556-01 

5.37386-02 

-2.6455E-1 1 

- 1 • 9 553E-C1 

-l. 93916-01 

-1.8767E-01 

-1.49936-01 

5.60806-10 

1.4993E-01 

1.87676-01 

1. 93916-01 

1.55536-01 

2.32436*00 

2.32296*00 

2.31626*00 

2.3056E*00 

2.2927E*00 

2. 3056E*00 

2.31626*00 

2.32296*00 

2.32436*00 

0. 

1.32536*00 

3.10266*00 

5.38076*00 

7.55926*00 

5.38076*00 

3.10266*00 

1.32536*00 

-6.52156-10 

8.51916*01 

8.52296*01 

6.53756*01 

8.62966*01 

9. CCOOE ♦ 01 

8.62966*01 

8.53756*01 

6.52296*01 

0.51 91 E*01 

0. 

3.7C49E-01 

7.2357E-01 

1 .0161 E*00 

1 • l690E*00 

1.01816*00 

7.23576-01 

2.7C496-01 

-0.22156-11 

0. 

2.78226-01 

6.6503E-01 

9.7190E-C1 

1.1 690E ♦ 00 

9.71906-01 

6.65036-0! 

2.7B22E-01 

-8.22156-11 

-8.9C73E-CI 

-8.39586-01 

-6.91726-01 

-4.14036-01 

-2.67376-11 

4.14036-01 

6.91 726-C1 

£.39586-01 

8.9073E-C1 

-8.9C73E-C1 

-8.52326-01 

-7.16236-01 

-4. 5756E-C1 

-2.67396-11 

4.57566-01 

7.16236-01 

8.52326-01 

8.90 73E-C1 

5.0383E-C2 

4. 77 346-02 

4.20756-02 

3.23606-02 

2.87506-02 

3.23606-02 

4* 2C75E-02 

4.77346-02 

5.03836-02 

-1.9596E-C1 

-1.98446-01 

-2.06866-01 

-2.18376-01 

—2. 3947E-01 

-2.18376-01 

-2.06866-01 

-1.90446-01 

-1.95966-01 


5 . 7C96 6*00 
6.97316*00 
5. 0066 E-01 
1.83126-02 
1.1367E-C2 
9.55256-01 
1.04C8E*C2 
9.7423E-10 
-4.0446E-C3 
-1.2C54E-C2 
-2.42366-01 
3.45006-16 
-2.73046-31 
2.09736-16 
-1.14396-13 
1. 70616-15 
-1.2*89E*C0 
-1.04096-15 


5.81 716*00 
6 . 94 33E*00 
5.26076-01 
Z.06796-02 
1. 13946-02 
9.49 626-01 
1.03476*02 
■6 .1 1 8BE-06 
■3.99336-03 
•1.1 1 25E-02 
■2.35496-01 
1.83816-03 
•2.6578E— 03 
2.92286-02 
-6.82606-02 
1.25386-01 
•1.06596*00 
1 . 1700E-01 


6.35086*00 
6.80656*00 
5.61 15E-01 
3.1208E-02 
1.1515E-02 
9.24946-01 
1.0078E*C2 
-2.9235E-05 
-3.9218E-03 
-9. 1891E-03 
-2. 1 650E-01 
-B.0926E-C4 
-7.5013E-03 
6.38146-02 
-1.1815E-01 
1.0586E-01 
-6.12116-01 
2.3075E-01 


7.4345E*CC 
6.622BE*00 
5.5444E-01 
4.5722E-02 
1 .1683E-C2 
8.9199E-01 
9.71916*01 
8 .4333E-C5 
■5 . 3626E-03 
7.2159E-C3 
•2 . 07956-C1 
1.3211E-C2 
•8.98676-03. 
1 . 0893E-01 
1.2976E-C1 
•1 .2171E-01 
1.0659E*C0 
3.6220E-C1 


9. 28976*00 
6 . 40 87 E *00 
4.5687E-01 
6 • 45716- C2 
1.19056-02 
8.5093E-01 
9 . 2717E *0! 
1.75706-10 
-7.9932E-03 
-6.77166-03 
-2.1025E-01 
-2.C3436-10 
-2.51246-19 
-8.43856-10 
1.2879E-C9 
-8.87056-09 
2.47316*00 
-2.6009E-09 


7 . 4345E *00 
6 .62286*00 
5. 54446-01 
4. 57226-02 
1 • 1 603E-O2 
8. 91 99E-01 
9.71916*01 
8.43336-05 
■5.36266-03 
•7.2159E-03 
■2. 0795E-01 
1. 32116-02 
8.9867E-C3 
1.08936-01 
1.2976E-01 
1.21 71E-01 
1 . 06596*00 
•3.62206-01 


6.35086*00 
£. 00656*00 
5.6115E-01 
3 . 1 208E-02 
1.1515E-02 
9.2494E-01 
1 .00786*02 
2.9235E-05 
3.921 8E-0? 
9.18916-03 
2.16506-01 
8.09276-0*. 
7.50136-03 
■6.38146-02 
1.18156-01 
•1 . 0586E-CJ 
•6.1211 E-01 
2.30756-C! 


5.81716*00 
6.94336*00 
5.26876-01 
2.06796-02 
1 .13946-02 
9.4962E-01 
1 .03*76*02 
6.1 1 086-06 
3.99336-03 
1.11256-02 
2.35*96-01 
•1 .83816-03 
•2. 65786-03 
•2.92286-02 
6.B260E-02 
•1 .25286-01 
1.06596*00 
-1.17006-01 


5.70966*00 
6.97316*00 
5.00666-01 
1.83126-02 
1.13676-02 
9.55256-01 
1.0*086*02 
9.74256-10 
•4.04466-03 
1.20546-02 
•2.42366-01 
■5.70316-12 
5.28156-27 
■5.22756-15 
-3.65276-13 
2. 6580E-1* 
-1.24896*00 
•8. 46136-16 


Z6TA* 6. 000000006-01 


2.613*6-02 
1.4544E-01 
2.39 85E-C4 
2.3*166*00 
i.B12*E*C0 
2.3Z766*C0 
-1.43416-01 
0. 

Z.3232E*CO 
2. 02766-Cl 
3.47766-16 
2. 02766-Cl 
0. 

0. 

-2. 02766-01 
2.32326*00 
0. 

3.50126*01 

0. 

0. 

- 8.48956 i -01 

- 8 .4B95E-01 
4.31 856-02 

-1.6*346-01 
5.97C7E*0O 
6. 55 156* CC 
4.27856-01 
1.83126-02 
1.1367E-02 
9.55256-01 
1.04086*02 
1.01516-09 
-3.34666-03 
-1.0322E-02 
-2.39196-01 
-1. 76766-15 
-7.47346-32 
-1.46556-15 
-4.30116-14 
5.91936-15 
-1.25406*00 
-2.0276E-16 


2.66816-02 
' 1.48496-01 
2.4487E— 04 
2 .3906 E*00 
1.83596*00 
2.3259E*00 
-1.40706-01 
-6. 631 5E-02 
2.32176*00 
2.08146-01 
• 1.4543 E-02 
2.06036-01 
— 3.2936E-02 
5.49 83 6-02 
-2.01 27E-01 
2.32176*00 
1.35666*00 
B.5047E+01 
2.62606-01 
2. 4152 E-01 
-B.0076E-01 
-8.1685E-01 
4.09156-02 
— 1 . 665BE- 01 
6.05 94E*00 
6.92 75E*00 
4.6224E— 01 
2.0980E-02 
1.12976-02 
9. 4090 E- 01 
1.0239E*02 
-9. 85286-06 
-3.29426-03 
-9.49416-02 
-2.3300E-01 
2.30516-03 
-3.41986-03 
2.89066-02 
-7. 09 28 E-02 
1.0009 E-01 
-1.06 716*00 
1.2598E-01 


2.94376-02 
1.63826-01 
2.7 016E-04 
2.63756*00 
1.95406*00 
z.3zcie*oo 

-1.3423E-01 
-1. 1 1 05E-O1 
2.31496*00 
2.30876-01 
3.35386-02 
2.26846-01 
-5.4511E-02 
1.2879E-01 
- 1. 9453E-01 
2.31496*00 
3.18436*00 
0.52046*01 
7.03396-01 
6.2 780E-01 
-6.60136-01 
-6.92906-01 
3.60646-02 
-1.7391E-01 
6.50436*00 
6.79116*00 
5. 0999E-01 
3.20406-02 
1.15246-02 
9.2302E-01 
1.00576*02 
-3.94206-05 
-3.24676-03 
-7.81 946-03 
-2.16346-01 
1. 8893E-04 
-9.2259E-03 
6.4795E-02 
-1.2176E-01 
7.9370E-02 
-5. 9427E-01 
2.3865E-01 


3.3798E-C2 
1.88106-01 
3.I019E-04 
3.02636*00 
2.1 342E+O0 
2.3132E*CC 
-1.3411E— Cl 
-l. 15926-01 
2. 3038E*C0 
2.71 466-01 
3.6032E-C2 
2 . 6693E-01 
-6.1617E-02 
2.25386-01 
-1 . 5572E-C1 
2 .303 8E *00 
5 . 5876E*00 
8.61516*01 
9.97B5E-01 
9.33876-01 
-3.95956-01 
-4.54346-01 
2.7730E-O2 
-1 . 8286E-01 
7.43t4E*C0 
6.60476*00 
5.0464E-C1 
4.6683F-02 
1 . 1694E-C2 
8 . 8985E-C1 
9 . 695 8E *01 
1.19536-04 
-4.5367E-03 
-6. 1646E-03 
-2.09136-01 
-1.2436E-02 
-1.02936-02 
1.13586 -Cl 
-1.3102E-C1 
-1.23236-01 
l.06 7ie*CC 
3 . 5125E-01 


3.58076-02 
2.21536-01 
3.6533E-04 
3.56676*00 
2.36846*00 
2. 3C 756* CO 
-1.43696-01 
5.83166-10 
2.2903E*C0 
3.1572E-C1 
5.96226-10 
3.15726-01 
5. 8720E-10 
3.1572E-C1 
5.80166-10 
2.2903E*C0 
7 . 84 87 E ♦ 00 
9.00006*01 
1 .1448F*00 
1 . 1448E * CO 
-2.55276-11 
-2.5530E-11 
2.46436- C2 
-1. 9942E-01 
9.02956*00 
6. 3888E *00 
3.9707E-C1 
6. 4571 E- 02 
1.19056-02 
0.5O93E-O1 
9. 271 7E*01 
1.88516-10 
-7.2733E.Q3 
-5.90156-03 
-2.13726-C1 
-1.93026-10 
-3.64016-19 
-9.13006-10 
1. 31 206- C9 
-1.30426-08 
2.44256*C0 
-3.03756-C9 


3.37986-02 
1.88106-01 
3.10196-04 
3.02836*00 
2.13426*00 
2.3 1326*00 
-1.34116-01 
1.1592E-01 
2.30386*00 
2 • 7146E-01 
-3.68326-02 
2.66936-01 
6.16176-02 
2.25386-01 
1.5572E-01 
2.30386*00 
5.58766*00 
8. 61 51E *01 
9.97856-01 
9.33876-01 
3. 9595E- Cl 
4. 5434E-01 
2 • 7738E-02 
-1.82866-01 
7.43646*00 
6.60476*00 
5.04646-01 
4. 6683E-02 
1.16946-02 
8. 8985E-01 
9.69586*01 
1.19536-04 
-4.53676-03 
-6.1646E-03 
-2.0913E-01 
1.24366-02 
-1.02936-02 
-1.13586-01 
1.31826-01 
1.23236-01 
1.06716*00 
-3.51256-01 


2.94376-02 
1 .63826-01 
2.70166-04 
2.63756*00 
1.95406*00 
2.3 2016*00 
-1.34236-01 
1.11 85E-01 
2.31496*00 
2.30876-01 
-3. 35386-02 
2 .26 646-01 
5.45116-02 
1.28796-01 
1.94536-01 
2.31 49E*00 
3.18436*00 
8.52046*01 
7.Ce396-Cl 
6.27806-01 
6.60136-01 
6.92906-01 
3.60646-02 
-1 .73916-01 
6.50436*00 
6.79116*00 
5.09996-01 
3.20406-02 
1. 1524E-02 
9.23026-01 
1 .00576*02 
-3.94206-05 
-3.24676-03 
-7. 81946-03 
-2.16346-01 

-1.88536-04 

-9.22596-03 
-6.47956-02 
1.21766-01 
-7.93706-02 
-5.94276-0J 
-2.386 5E-C1 


2.66816-02 
1. 48*96-01 
2.44876-C4 
2.39066*00 
1 .835 9E*00 
2.32596*00 
-1.40706-01 
6.63156-OJ 
2.32176*00 
2.08146-01 
-1.45436-02 
2.06C36-01 
3.29366-02 
5.49836-02 
2.01276-01 
2.32176*00 
1.35666*00 
8.50476*01 
3.62606-01 
2. 41526-01 
8.00766-01 
0.16856-01 
4.09156-0? 
-1.665 EE-01 
6.05946*00 
6.92756*00 
4.62246-01 
2.0980E-02 
1.13576-02 
5.48906-01 
1.03396*02 
-9.8520E-O6 
-3.29426-03 
-9.49*16-03 
-2.33006-01 
-2.30516-03 
-3.41986-03 
-2.09C6E-O2 
7.09285-02 
-1.00C9E-01 
-1 .0671 E*00 
-1.25586-01 


2.61346-02 
1.45446-01 
2. 39B56-C4 
2.34166*00 
1.81246*00 
2.32 766*C0 
-1.43416-01 
0. 

2.32326*00 
2. 02766-Cl 
1 .82656-11 
2. 02766-Cl 
7.54576-12 
-2.6755E-11 
2.0276F-01 
2.32326*00 
-6.59066-10 
8.50126*01 
-8.04316-11 
-8.04316-11 
8.4895E-01 
8.48956-01 
4.3185E-0? 
-1.64346-01 
5.97076*00 
6.95 756*00 
4 . 27856— Cl 
1 . 8312E-02 
1 . 1367E-02 
9.5525E-01 
1 . 04C8E *02 
1.01516-09 
-3. 34 666-03 
-1.03226-02 
-2.3919E-0! 
-6.69256-12 
1. 00726-26 
-5.17896-15 
-4.1954E-13 
2.71616-14 
-1.25406*C0 
-1.40426-15 


APPENDIX B 


-2ETA*- - 5.CCCC00C0E-01 - "" 



1=1 

1=2 

1 = 3 

1*4 

1*5 

1-6 

1*7 

1 = 8 

1-9 

p 

2.6*306-02 

2.69796-02 

2. 97266-02 

3.42116-C2 

4.C4986-02 

3.42116-02 

2.97286-02 

2 .69796-02 

2.64386-02 

P/POASTSO 

1.4713E-01 

1.5014E-01 

1 .6 545E-01 

1 .90396-01 

2.2538E-01 

1.90396-01 

1.6545E-C! 

1.50146-01 

1.4713E-01 

P/PTINF 

2.4264E-C4 

2.4760E-04 

2.72B4E-04 

3. 1 398E-C4 

3. T1 676-04 

3.1398E-04 

2.72846-04 

2.47606-04 

2.92646-04 

P/P1NF 

2.3fcB9E*CO 

2.41736*00 

2.6 637E*00 

3 .06536 *C0 

3. 62066*00 

3. 06536*00 

2.66376*00 

2.41736*00 

2 .36886*00 

RHO 

l . 62 74E*C0 

1.8500E*00 

1 . 9663E*00 

2.15116*00 

2.39766*00 

2.15116*00 

1.96636*00 

1.85006*00 

1.82746*00 

u 

2.32B5E*OC 

2.32676*00 

2.32086*00 

2.31366*00 2.3C81E*C0 

2.31386*00 

2.32086*00 

2.326TE*00 

2.32856*00 

V 

-1.19596-01 

-1. 17466-01 

-1.1 256E-01 

-1.1307E-01 -1 .22076-01 

-1. 13076-01 

-1.12566-01 

-1.17466-01 

-1.19596-01 

w 

0. 

-6.6563E-02 

-1.1191E-01 

-1.14716-01 

6.C114E-10 

1.1471 £-01 

1 .11916-01 

6.65636-02 

0. 

IX 

2.3222E*CO 

2.32066*00 

2.31376*00 

. 2 .30196*00 

2 . 2879E *00 

2.30196*00 

2.31376*00 

2.32C6E*00 

2.32226*00 

VC 

2.CS75E-CI 

2. 1 543E-01 

2.3850E-CI 

2.81636-01 

3.27626-01 

2.81636-01 

2.38506-01 

2.15436-01 

2. 09756-01 

vc 

3.5974E-16 

1.4285E-02 

3.3466E-02 

3.8022E-C2 

6. 14206-10 

-3.80226-02 

-3.34666-02 

-1.42856-02 

1.82636-11 

VCC 

2.C575E-C1 

2.1269E-01 

2.3309E-01 

2.7628E-C1 

3. 27626-01 

2. 76286-01 

2.33096-01 

2.1269E-01 

2.0975E-C1 

MCC 

0. 

-2.70656-02 

-6.0565E-02 

- 6. 6567E-02 

6.04656-10 

6.65676-02 

6.05856-02 

3.70656-02 

6.61046-12 

vx 

0. 

5.61 56 E— 02 

1.3198E-01 

2.3370E-C1 

2.2762E-01 

2. 3370E-01 

1. 3198E-01 

5. 61566-02 

-2. 70466-11 

vy 

-2. 09756-Cl 

-2.0847E-01 

-2.01466-01 

-1.61706-C1 

5.97 54E-10 

1.61706-01 

2.01466-01 

2.0 8*76-01 

2.09756-01 

VI 

2.3222E*C0 

2.3206E*00 

2. 3 137E*00 

2 .30196*00 

2.28796*00 

2.30196*00 

2.3137E*00 

2.32066*00 

2.3222E*CO 

PSINOR 

0. 

1.3862E*00 

3.26476*00 

5.7971E*00 

8.1491E*00 

5.79716*00 

3.26476*00 

1.38626*00 

-6.67326-10 

THETNOR 

8.*e39E*0! 

8.48686*01 

8.5032E*0l 

8.60026*01 

9. COOOE *01 

8.60026*01 

8.50326*01 

. e. 48666*01 

8.48396*01 

XBAR 

0. 

3.5471E-01 

6. 93236-01 

9.7767E-01 

1 .1205E*00 

9.77676-01 

6.9323E-01 

3.54716-01 

-7.86516-11 

X0HLO 

0. 

‘2.0576E-01 

5. 8 865E-01 

8 . 9363E-C1 

1.1205E*00 

8.93636-01 

5. 88 65 E-01 

2.05766-01 

-7.86516-11 

Y0AR 

-B.0726E-C1 

-7.6201 E-01 

-6. 2060 E-01 

-3.77906-01 -2.43196-11 

3.77906-01 

6.28606-01 

7.62C1E-01 

8.0726E-01 

YBHLD 

-8.C726E-CI 

—7. 81 01 E— 01 

— 6.6982E-01 

-4.5197E-01 -2.43226-11 

4.51976-01 

6.6982E-01 

7.81C1E-01 

8.07266-01 

ETA 

3.5588E-C2 

2 . 40 96 E— 02 

3.00536-02 

2.31156-02 

2.C536E-02 

2.31156-02 

3.00536-02 

3. 40966-02 

3.59866-02 

G 

-1.3*156-01 

- 1 . 3610E-01 

-1 .42266-01 

-1.48996-01 -1 .6153 E-01 

-1.48996-01 

-1.4226E-01 

-1.36106-01 

-1. 34156-01 

DFONS 

6.1' 47E*00 

6.1 B65 E*00 

6.5477E*00 

7 . 321 4E*00 

8.64166*00 

7.32146*00 

6. 5477E*00 

6.18656*00 

6.11476*00 

AM 

6.9*49E*C0 

6.91 44E*00 

6.77786*00 

6.58886*00 

6 . 3712E *00 

6.58886*00 

6.77786*00 

6.91446*00 

6.94466*00 

CROSSM 

3.5619E-01 

4.00 54 E-01 

4.62456-01 

4.5756E-C1 

3.36506-01 

4.57566-01 

4.6245E-01 

4.00546-01 

3.56196-01 

SB A 9 

1.83126-02 

2 . 1 3 76E-02 

3.307BE-02 

4.77946-02 

6.45716-02 

4.7794E-02 

3. 3078E-02 

2.1376E-C2 

1.63126-02 

PDR7GAM 

1.1367E-C2 

1 . 1 402E-02 

1.1 536E-02 

1.17C7E-C2 

1.1905E-02 

1.17076-02 

1.1536E-02 

1.14026-02 

1.13676-02 

PT/PTINF 

9.5525E-01 

9.47966-01 

9.20636-01 

8 . 8738E-01 

8.50936-01 

8.87386-01 

9 . 2063E-01 

5. 47566-01 

9.55256-01 

PT 

l.040eE*C2 

l.P329f*02 

1.00316*02 

9.6689E*01 

9.27176*01 

9.66896*01 

1.00316*02 

1.03296*02 

1.04086*02 

bfrnoui 

1 .02 1 BE-09 

-1.4934E-05 

-4 . 9420E-05 

1 .601 4E-C4 

2.14996-10 

1.6014E-04 

-4.94206-05 

-1.49846-05 

1.0318E-09 

OPOZ 

-2.7*14E-C3 

-2.6691E-03 

-2. 59196-03 

-3.71106-03 -6.52986-03 

-3.71186-03 

-2.59196-03 

-2.66916-03 

-2.74146-03 

ouoz 

-8.6C73E-03 

-7.8554E-03 

-6.4037E-C3 

-S.0640E-C3 -5. 01366-03 

-5.06406-03 

-6.40376-03 

-7.85546-03 

-8.60736-03 

DVOZ 

-2.3741E-C1 

-2.3181 E-01 

-2.1 727E-01 

-2 .11 75E-C1 -2.18966-01 

-2.11756-01 

-2.1 727E-01 

-2.31816-01 

-2.37416-01 

DWDZ 

-1.6780E-15 

2.6197E-03 

8.1 2406-04 

-1.1 8066-02 -1.6189E-10 

1 .18066-02 

-8.12396-04 

-2.6157E— 03 

-7.98266-12 

ossoz 

-2.1043E-31 

-4 . 58 03E-0 3 

-1. 16896-02 

-l .20216-02 -5.4549E- 19 

-1.20216-02 

-1.16896-02 

-4.58036-03 

1.17886-26 

PP 

-1. 2238E-15 

2 .85916-02 

6.55926-02 

1. 1819E-C1 -9.49106-10 

-1.18196-01 

-6.55926-02 

-2.85916-02 

-4.53176-15 

UP 

-7.07846-14 

-7.32 82E-02 

-1.2482E-01 

- 1 . 33356-C1 

1.3B23E-C9 

1.33356-01 

1.24826-01 

7.32826-02 

-5.27296-13 

VP 

;.0C41E-16 

7. 76536-02 

5 .6 329E-02 

-1.20586-01 -1.7703E-08 

1.20586-01 

-5.6329E-02 

-7.7653E-02 

2.67786-14 

VP 

-t. 25976*00 

-1.06926*00 

-5.7660E-01 

J .0692E*00 

2.41336*00 

1.06926*00 

-5.76806-01 

-1 .06926*00 

-1.25976*00 

SBARP 

-4.8282E-16 

1.3734E-01 

2.4723E-01 

3.3774E-C1 -3.56896-09 

-3.3774E-01 

-2.4723E-01 

-1.37346-01 

-1.40426-15 


ZETA* 4.000000 COE-O I 



i=: 

1-2 

1=3 

1=4 

1=5 

1=6 

1*7 

1 = 8 

1=9 

P 

2.6fc84E-C2 

2.72166-02 

2.9955E-02 

3.45396-02 

4.I110E-02 

3.45396-02 

2.49556-02 

2.72166-02 

2.66846-02 

P/fOASTSQ 

1.48506-01 

1.51466-01 

1.66706-01 

1.92226-01 

2. 28 79E-01 

1. 92226-01 

1.6670F-01 

1.5146E-01 

1.4850E-01 

P/PTtNF 

2.4430E-C4 

2.49 78E-04 

2.74916-04 

3.1699E-C4 

. 3.77306-04 

3.16996-04 

2.7491E-04 

2.4978E-04 

2.44906-04 

P/P INF 

2.3509E*C0 

2.43866*00 

2.68396*00 

?.0947E*CC 

3.68356*00 

3.0947E*00 

2.68396*00 

2.4386E*00 

2.3909E*00 

RHO 

1 .82966*00 

1 . 8609E* 00 

1.9751E*00 

2 . 1636E *00 

2.42356*00 

2.16386*00 

1.97516*00 

1 . 06O9E*OO 

1.83966*00 

U 

2.3293E*C0 

2.32756*00 

2.32146*00 

2.3142E*C0 

2.?C85E*C0 

2.3142E*00 

2. 3214E*00 

2.32756*00 

2.32936*00 

V 

-9.5889E-C2 

-5.42976-02 

-9.07406-02 

-9.1709E-02 

-9. 98366-02 

-9. 17096-02 

-9.0740E-02 

-9.425TE-02 

-9.58896-02 

V 


-6.68286-02 

-1.11996-01 

-1.13556-C1 

6.14206-10 

1. 13556-01 

1.1199F-01 

6. 68286-02 

0 .. . 

UC 

’.32126*00 

2.31966*00 

2.31256*00 

2.30006*00 

2.28556*00 

2.30006*00 

2.3125E*CC 

2.31966*00 

2.32126*00 

VC 

2.16626-01 

2.22656-01 

2.46276-01 

2.9213E-C1 

3.40146-01 

2.92136-01 

2.4627E-01 

2.22656-01 

2.16626-01 

VC 

3.71 52E-16 

1 .4011E-02 

3.33646-02 

3.9162E-C2 

6.27266-10 

-3.9162E-C2 

-3. 33646-02 

-1.40116-02 

1.82616-11 

VCC 

2.1 662 E- C l 

2. 19196-01 

2. 3928E-01 

2.3582E-01 

3.40146-01 

2.85826-01 

2. 3928E-01 

2.1919E-01 

2.16626-01 

MCC 

0 . 

-4.15536-02 

-6.71516-02 

-7.1979E-02 

6.17136-10 

7. 1979E-02 

6.7151E-02 

4 .15536-02 

5.58296-12 

VX 

0 . 

5 .73026-02 

1.35206-01 

2.42236-C1 

3.40146-01 

2.42236-01 

1.35206-01 

5.73026-02 

-2.73326-11 

VY 

-2.1662E-C l 

-2.15616-01 

-2.08536-01 

—1 • 6793E-C1 

6.09966-10 

1.67936-01 

2.0853E-01 

2. 15616-01 

2.16626-01 

VI 

2.3212E*C0 

2 » 31 96E*00 

2.3125E*00 

2 . 3000E*C0 

2 . 2 855 E *00 

2. 3000E*00 

2.31256*00 

2.31966*00 

2.3212E*00 

PSINOR 

0 . 

1.41516*00 

3.34596*00 

6.01206*00 

8.46506*00 

6.01206*00 

3.34596*00 

1.41516*00 

-6.74656-10 

THETNOR 

8.4669E*01 

0.46916*01 

8.4856E*01 

8 • 5047E *C1 

5. COOOE *Cl 

8.58476*01 

8.48566*0) 

8.4691E*0I 

8.48696«Q1 

xbar 

0 . 

3.46856-01 

6.7 810E-01 

9.5752E-C1 

1.09646*00 

9.57526-01 

6.78106-01 

3.46656-01 

-7.6874E-11 

XBHLD 

0 . 

1.70816-01 

5.4672E-C1 

8.4980E-01 

1.09646*00 

8.4980E-01 

5.46726-OX 

1 .70816-01 

-7.6874E-11 

VftAR 

-7.65656-01 

-7.23346-01 

-5.9713E-01 

-3.5987E-01 

-2.31 13E-11 

3.59876-01 

5.97136-01 

7.23346-01 

7.65656-01 

VBHLD 

-7.6565E-C1 

-7.44826-01 

-6.47196-01 

-4.51346-01 

-2 .31 16E-11 

4.51346-01 

6.4719E-01 

7.44826-01 

7.65656-01 

ETA 

2.8T906-C2 

2.72T7E- 02 

2.40436-02 

i. 84926-02 

1. 64266-02 

1.84926-02 

2.40436-02 

2.72776-02 

2.87906-02- 

G 

-1.0E24E-C1 

-1.06 866-01 

-1.11796-01 

-1.16626-01 

-1.2 5 666 - 01 

-1.16626-01 

-1.1179E-01 

-1.06866-01 

-1. 05246-01 

□EONS 

6. 1 f 84E*C0 

6.21446*00 

6.4963E*00 

7 . 1C 686*00 

8.15176*00 

7.10086*00 

6.49636*00 

6.21446*00 

6.15846*00 

AM 

6.S:47E*0C 

6.9033E*00 

6.76616*00 

6.57526*00 

6 . 3559E *00 

6.5752E*00 

6.76616*00 

6.90336*00 

6. 9347E*00 

CROSSM 

2.8523E-01 

3.42 39E-01 

4.19316-01 

4.I388E-01 

2.74626-01 

4. 1 3B8E-01 

4.1931E-01 

3.42396-01 

2. 85 236-01 

SBAR 

1.8312E-02 

2.19216-02 

3.44206-02 

4.91096-02 

6.4571E-C2 

4.91 09E-02 

3.4420E-0? 

2.19216-02 

1.03126-02 

P0R3G AM 

1.13676-02 

1.14086-02 

1.15526-02 

1.1722E-02 

1.19056-02 

1.1722E-02 

1.1552E-02 

1.14C8E-02 

1.13676-02 

PT/PTINF 

9.55 256-01 

9,46676-01 

9.1 755E-01 

8.84466-01 

8.50936-01 

8. 8446E-01 

9.1 755E-01 

9.46676-01 

9.55256-01 

PT 

1.04086*02 

1.03156*02 

9.99766*01 

9.63726*01 

9.2717E*01 

9.6372E*01 

9.9976E*01 

1.03156*02 

1.04086*02 

BERNOUL 

1.0367E-09 

-2.21726-05 

-5.8502E-05 

2.C033E-C4 

2.71316-10 

2.08336-04 

-5.8502E-05 

-2.21726-05 

1.03686-09 

DPpZ 

-2.1fle7E-C3 

-2.08136-03 

-I.9260E-03 

-2.8430E-C3 

-5.7078E-03 

-2. 8430E-03 

-1.9260E-03 

-2.08136-03 

-2.18876-03 

DUPZ 

-6.9017E-03 

-6.18006-03 

-4.8958E-03 

-3.8784E-C3 

-4.1004E-03 

-3.8704E-O3 

-4.895BE-03 

-6.15006-03 

-6.90176-03 

DVOZ 

-2. 3t 7CE-CI 

-2.31686-01 

-2.19206-01 

-2.1576E-C1 

-2.261OE-01 

-2.1576E-01 

-2.1920E-01 

-2. 31686-01 

-2.36 706-01 

owpz 

-1.4* eOE- !5 

2.60 796-03 

7.6489E-C4 

-1.1417E-C2 

-8.9646E-11 

1.14176-02 

-7.6488E-04 

-2.60796-03 

-9. 7786E-1Z 

DSftOZ 

-6.89166-31 

— fc • 4935E— 03 

-1.54*26-02 

-1.44266-02 

-8.53246-19 

-1.4426E-02 

-1.54426-02 

-fc. 49356-03 

8.5431E-27 


PP -9.5 871 6-16 2.02146-02 6.61336-02 1.2269E-C1 -9.44106-10 -1.22696-01 -6.61336-02 -2.821AE-02 -5.8018E-15 
UP -I.H55E-13 -7.54396-02 -1.27396-01 -1.3429E-C1 1.51606-09 1.3429E-01 1.2739E-01 7.54096-02 -4. 02766-13 
VP 3.7763E-15 5. 78086-02 3.6925E-02 -1.12846-01 -2.3018F-CB 1.12B4E-01 -3.6925E-02 -S.78C9E-02 2. 20066-14 
HP -1.2658E*CC -1.07166*00 -5.5974E-0X 1.07166*00 2.38536*00 1.07166*00 -5.59746-01 -1.07166*00 -1.26586*00 


SB AR P -1.0*096-15 1. 52276-01 2.56456-01 3.2051E-C1 -4.2503E-09 -3.20516-01 -2.56456-C1 -1.52276-01 -8.46136-16 


1=10 
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APPENDIX B 


ZETA* 3. CCCOCCCCE-Ol 


_ __ t-l" 1-2 1-3 1-4 1*5 1-6 1*7 1-8 1*9 

’ 2.6876E-C2 2.73956-02 3.01126-02 3.47776-02 4.16346-02 3.47776-02 3.01126-02 2. 73956-02 2.6876E-C2 

P/ROASrsq 1.4957E-01 1.52A6E-01 1.67586-01 1.9354E-C1 2.3I70E-C1 1.93546-01 1.67S8E-01 1.52*66-01 t. 49576-01 

3l \ fTINF 2.4666E-04 2.5142E-04 2.7636E-04 3.19176-04 3. 82116-04 3.1917E-04 2.76366-04 2.51426-04 2.4666E-04 

P/PtNE 2.4C81E*C0 2.45466*00 2.69816*00 3.11606*00 3.73O4E*C0 3.1160E*00 2.69816*00 2.45*66*00 2.40816*00 

RHO 1.84906*00 1.8686E«00 1.97996*00 2.17196*00 2.44556*00 2.17196*00 1.97996*00 1.8686E*00 1.8490E*00 

G 2.32996*00 2.32606*00 2.32186*00 2.31456*00 2.30896*00 2.31456*00 2.321 96*00 2.32806*00 2.32996*00 

V ' -7.22146-02 -7.1C94E-02 -6.86036-02 -6.9873E-C2 -7.67796-02 -6.9873E-02 -6.8683E-02 -7.10546-02 -7.22146-02 

M 0. —6.70596—02 -1.12016-01 -1.12416-C1 6.1634E-10 1.1241E-01 1.1201E-01 4.70596-02 0. 

HC 2 . 32036*00 2.31866*00 2.31136*00 2.2981E*C0 2.2829E*C0 2.29816*00 2.3113E*00 2.3ie66*C0 2.3203E*00 

VC 2.2346E~<U 2.29916-01 2.5429E-01 3.03106-01 3.3347E-0I 3.0310E-01 2.5429E-01 2.29516-01 Z.2346E-C1 

« 3.B327E-16 1.3773E-02 3.3328E-02 4.QZ86E-C2 6.29396-10 -4.02866-02 -3.33286-02 -1.37736-02 1.8260E-11 

VCC 2.2346E-01 2.25606-01 2.4549E-01 2.95686-01 3,33*76-01 2.9568F-01 2.45496-01 7. 25806-01 ?,2146F-C» 

VCC O. -4.64226—02 -7.42C36-02 -7. 79016-02 6.1864E-10 7.7901E-02 7.42036-02 4.64226-02 4.44146-12 

VX 0. 5. 8469E-02 1.3858E-01 2.31096-01 3.3347E-0I 2.5109E-01 1.3 6 5 66 - 01 5.84C9E-02 -2.76176-11 

W -2. Z346E-CI -2. 22T7E-01 -2.15796-01 -1.7449E-01 6.11416-10 1.74496-01 2.15796-01 2.22776-01 2.2346E-CI 

VZ 2 . 3203 E*00 2.31866*00 2.3113E*00 2.29eiE*C0 2.2829E*00 2.2981E*00 2.11136*00 2.31866*00 2.3203E*00 

PSINOR 0. 1.44306*00 3.43136*00 6.2354E*C0 8.80146*00 6.2354E*00 3.43136*00 1.44506*00 -6.81966-10 

THETNOR 8.4499E*01 8.45146*01 8.4676E*0l 8.56636*01 9.00006*01 8.56836*01 8.46766*01 8.451*6*01 8.46996*01 

XBAR 0. 3.39006-01 6.6300E-01 9.37406-01 l.C722E*00 9.37406-01 6.63006-01 3.39C0E-01 -7.51016-11 

XBHLD 0. 1. 36446-01 5.00386-01 7.99486-01 1.07226*00 7.9948E-01 5.0038E-01 1.36446-01 -7.51016-11 

YBAR -7.24136-01 -6.8475E-01 -5.65726-01 -3.41886-01 -2. 1909E-11 3.41086-01 5.65726-01 6.84756-01 7. 24136-01 

YBHLO -7. 24126-Cl -7.08286-01 -6.2546E-01 -4.5438E-01 -2.19116-tl 4.54386-01 6.25466-01 7.0828E-01 7.24136-C1 

ETA 2.15936-02 2.0456E-02 1.80326-02 1.38696-02 1.23216-02 1.3869E-02 1.80326-02 2.04586 -02 2.1593E-02 

G. -7.75C3E-C2 -7.87516-02 -B.2411E-02 -8.5627E-02 -9. 16756-02 -B.5627E-02 -8.2411E-02 -7.07516-02 -7.75036-02 

OEQNS 6.11506*00 6.1562E*00 6.36266*00 6.81446*00 7.5817E*00 6.81446*00 6.36266*00 6.15626*00 6.11506*00 

AH 6. 9268E*00 6.8940E*00 6.75566*00 6.3636E*00 6.34306*00 6.5636E*00 6.75566*00 6.09406*00 6.92686*00 

CROSSH 2-l*59E-01 2.89166-01 3.81706-01 3.7472E-C1 2.1081E-01 3.74726-01 3. 81706-C1 2.89J6E-01 2.1459E-C1 

S8AR 1.83126-02 2.2 7276-02 3.62496-02 5.07196-02 6.45716-02 5.07196-02 3. 62496-02 2. 2^276-02 1.83126-02 

POROGAH 1.1367E-C2 1.14176-02 1.1573E-02 1.1741E-02 1.1905E-02 1.17416-02 1.15736-02 1.14176-02 1. 13676-02 

PT/PTINF 9.5525E-C1 9.44776-01 9.13366-01 8.80916-01 e.5093E-Cl 8.80916-01 9.13366-01 9.44776-01 9.5525E-01 

P7 1 . 04C 86*02 1.02946*02 9.95206*01 9.59B4E*01 9.2717E*01 9.59846*01 9.95206*01 1.02946*02 1.04C8E*02 

BERNOUL 1.04066-09 -3. 26056-C5 -6. 4880E-C5 2.68C1E-C4 3.7376E-10 2.60016-04-6.48806-05-3.26056-05 1.04066-09 
0P3Z -1.66176-03 -1.50556-03 -1.22356-03 -1.88766-03 -4.74416-03 -1.88766-03 -1.22356-03 -1.50556-C3 -1.66176-03 

OUOZ - 5. 15766-C3 -4.40696-03 -3.1912E-C3 -2. 53696-03 -3.1534E-03 -2.5369E-03 -3.1912E-03 -4.40696-03 -5.1976E-C3 

OVOZ -2.36956-01 -2.32546-01 -2.22126-01 -2.2120E-01 -2.35446-01 -2. 21206-01 -2.2212E-C1 -2.32546-01 -2.36956-01 

DMDZ -3.38856-15 1.8132E-03 -6.84946-04 -1.1560E-C2 6.7421E-11 1.15606-02 6. 84956-04 -1.81326-03 -1.25116-11 

OSBOZ -1.94296-31 -1.00446-02 -2.17386-02 -1-80486-02 -1.4377E-18 -1.80486-02 -2.17386-0? -1.00446-02 1.42746-26 

PP -1.5278E-15 2.77146-02 6.6332E-02 1. 26996-01 -8. 85486-10 -1.2699E-01 -6.63326-02 -2.771*5-02 -5.08506-15 


UP -9.67226-14 -7.74736-02 -l. 29526-01 -1.3450E-C1 1.74776-09 1.34506-01 1.29526-01 7.7473E-02 -4.3B86E-13 

VP 1.87256-15 4.04826-02 2.1471E-02 -9.8B23E-02 -2. 92016-08 9.8823E-02 -2.14716-C2 -4.04826-02 1.2784E-14 

HP -1.2713E+00 -1.07326*00 -5.4329E-01 l.0732E*00 2.35796*00 1.07326*00 -5.43296-01 -1.07326*00 -1.27136*00 

SBARP -2.03766-16 1.72976-01 2. 66086-01 2.97396-01-5.20666-09-2.97396-01-2.66086-01 -1.72976-01 -1.12526-15 


1 = 10 


ZFT A* 2. CCCOCCCCE-Ol 


1*1 1*2 1*3 1*4 1*5 1*6 1*7 1=8 1*9 1=10 


P 2.7C17E-02 2.75176-0 2 3.0197E-02 3.4912E-C 2 
P/ROASTSQ 1.50356-01 1.53146-01 1.6805E-01 1 .9430E-C1 
P/PTINF 2. 4795E-C4 2.5254E-04 2.7714E-04 • 3.20416-C4 
P/PINF 2.4207E*00 2.46556*00 2.7057E*0C 3.12e2E*CC 
RHO 1.85596*00 1.87276*00 . 1.9B01E*00 Z.1747E*00 
U 2. 3304E* CO 2.32836*00 2.3220E*00 2.3147E*00 
V -4.8*646-02 — 4.7752E— 02 -4.62816-02 -4.7416E-C2 
W 0. — 6.7121E-02 -1.11746-01 -1.11196-01 
UC 2.31.946*00 2.31766*00 2.31006*00 2.29606*00 
VC 2.3C396-01 2.37316-01 2.6263E-01 3.14686-01 
WC 3.95156- J6 1.3705E-02 3.3580E-C2 4.1482E-C2 
VCC 2- 3039E-C1 2.3203E-01 2.5107E-O1 3.05996-01 
WCC 0. -5.16336-02 -8.1638E-02 -8.4344E-02 
VX 0. 5.98696-02 1.4237E-01 2.60456-01 
VY -2. 3C39E-C1 -2.3004E-01 -2.23246-01 -1.81416-01 
VZ £.31946*00 2.31 76E+00 2.3100E*00 2.2960E*C0 
PSIHOft 0. 1.47976*00 3.52686*00 6.47176*00 
fHETNOR 8.42276*01 8.43336*01 8.44916*01 6.5511E*C1 
X8AR 0. 3.3116E-01 6.47936-01 9.1731E-01 
XBHLD 0. 1.02176-01 4.45816-01 7.3517E-01 
YBAR -6. 82686-01 -6.46226-01 -5.34356-01 -3.2391E-C1 
Y8HLD -6.8268£-;01 -6.71436-01 -6.05736-01 -4.66206-01 
ETA 1.4295E-02 1.36386-02 1.20216-02 9.2459E-C3 
G -5.08336-02 -5.1666E-02 -5. 40226-02 -5.59076-C2 
OEQNS 5.99586*00 6.02296*00 6.15716*00 6.45176*00 
AH 6.5212E*C0 6.88566*00 6.74536*00 6.55386*00 
CROSSH 1.4391 E— Cl 2.43466-01 3.50886-01 3.4179E-0I 
SBAR 1.83126-02 2.40726-02 3.8965E-02 5. 20036-02 
POROGAM 1.13676-02 1.14336-02 1.1604E-02 1.1766E-02 
PT/PTINF 9.55256-01 9.41596-01 9.07106-01 8.7634E-01 
PT 1. 04006*02 1.02606*02 9.88476*01 9.5486E*Gl 
BERNOUL l . 06946-09 -4.07216-05 -6.346BE-05 3.4743E-04 
DP3Z -1.13 98E-03 -9.20046-04 -4.6239E-04 -8.00016-04 
DUOZ -3.48B2E-C3 -2.34106-03 -9.72726-04 -8.53476-04 
OVDZ -2.38256-01 -2.34516-01 -2.26116-01 -2.28216-01 
OVOZ 3. 2C58E-15 -1. 16716-03 -5.5751E-03 -1.3071E-02 
OSBOZ -1.11476-30 -1.81086-02 -3. *1626-02 -2.42516-02 
PP 4.17676-16 2.70306-02 6.60876-02 1. 30556-01 
UP -9.67466-14 -7.98476-02 -1.3128E-01 -1.3363E-C1 
VP 1. 63866-15 2.5655E-02 1.03136-02 -7.69266-02 
MP -1.27366*00 -1.07176*00 -5. 2800E-01 1.07176*00 
SBARP -7.61876-16 2.04406-01 2.7493E-01 2. 4375E-C1 


*• 20526-02 3.49126-02 3.01976-02 2.75176-02 2.70176-02 

2. 3403E-C1 1.94306-01 1. 68056-01 1.53146-01 1. 50356-01 

3.85946-04 3.20416-04 2.77146-04 2.52546-04 2.47956-04 

3.7678E*C0 3.12826*00 2.70576*00 2.46556*00 2.420TF*00 

2.46306*00 2.17476*00 1.98016*00 1.97276*00 1.85596*00 

2.30916*00 2.31476*00 2.32206*00 2.32816*00 2.3304E*00 

-5.26606-02 -4.74166-02 -4.62016-02 -4.77526-02 -4.84646-02 
5.94266-10. 1.11196-01 1.11746-01 6.71216-02 0. 

2. 2803E*00 2.29606*00 2.31006*00 2.31766*00 2.31946*00 

3.67866-01 3.14686-01 2.62636-01 2.37316-01 2.30396-01 

6.C731E-10 -4.14826-02 -3.35806-02 -1.37056-02 1.B259E-U 

3.67866- 01 3.05996-01 2.5107E-C1 2.32036-01 2.30396-01 

5 . 95 87 E- 10 8.43446-02 8.16386-02 5.16336-02 3.15806-12 

3.67 866- Cl 2.60456-01 1.4Z37E-01 5.98696-02 -2.79066-11 

5.88606-10 1.81416-01 2.23246-01 2.300*6-01 2.3039E-CI 

2.28036*00 2.29606*00 2.31006*00 2.31766*00 2.3J94E*00 

9.1642E*00 6 . 471 7E *00 3.52686*00 1.47976*00 -6.89356-10 

9. OOOOE *01 8 . 551 1 E*01 8.44916*01 8.43336*01 8.43276*01 

1 .0481 6*00 9. 1731E-01 6.4753E-01 3.31166-01 -7.33316-11 

1 .04 81 E*00 7.35176-01 4.45816-01 1.02176-01 -7.33316-11 

— 2.C707E-11 3.23916-01 5.34356-01 6.46P2E-01 6. 82686-01 

-2.07O9E-11 4.6620E-01 6.0573E-01 6.71436-01 6.02606-01 

8. 2142E-03 9.24596-03 1.2021E-02 1.36386-02 1 .43956-02 

— 5 . 94 72E-02 -5.5907E-02 -5.4022E-02 -5.16666-02 -5.08336-02 
6.95036*00 6.45176*00 6.15716*00 6.0229E*00 5.99596*00 

6 . 3328E *00 6.55386*00 6.74536*00 6.88566*00 6.92116*00 

1.44386-01 3.41796-01 3.50086-01 2.4346E-01 1.43916-01 

6.4571E-C2 5.28036-02 3.8965E-02 2. 40726-02 1.83126-02 

1.19056-02 1.17666-02 1.16046-02 1.14336-02 1.13676-02 

8. 5093E-01 8.76346-01 9.07186-0! 9.41596-01 9.5525E-C1 

9.2717E+01 9. 5486E *01 9.88476*01 1.02606*02 1.04086*02 

5.24926- 10 3 .47436-04 -6.3467E-05 -4.8722E-05 1.06946-09 

-3.55616-03 -8.00016-04 -4.6239E-04 -9.20846-04 -1.13986-03 
-2.16286-03 -8.53476-04 -9.72726-04 -2.34106-03 -3.*9B2E-C3 
— 2.4743E-01 -2.28216-01 -2.26116-01 -2.34516-01 -2.3825E-C1 

4.24926- 10 1.30716-02 5.57516-03 1.16716-03 -1.73996-11 

-2.79506-18 -2.42516-02 -3.61826-02 -1.81086-02 1.54806-20 

-7.55056-10 -1 . 30956-01 -6.60076-02 -2.70306-02 -5.73076-15 

2.16916-09 1.33636-01 1.31206-01 7.9047E-O2 -4.21276-13 

-3.45586-08 7.69266-02 -1.03136-02 -2.56556-02 9.65356-15 

2.32966*00 1.07176*00 -5.2800E-01 -1.07176*00 -1.27366*00 

-6.81066-09 -2.63756-01 -2.74936-03 -2.044Q6-01 -B.9674E-1B 


f 
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APPENDIX B 


267 *=1. C0CC0000E-01 “ 

l»: 1=2 1*3 . 1*4 1=5 1*6 r-7 1=8 I “9 1-10 


P 2.7t C46-C2 2.75796-02 3.02026-02 3.49316-02 

P/ROASTSQ 1.5C846-01 1.52406-01 1.68C8E-01 1.94406-Cl 

P/PTINF 2.4F756-C4 2.53116-04 2.77196-04 3.2058E-C4 

P/P INF 2.42 85E*C0 2.4710E*00 2.7061E*00 3. 12506*00 

RH0 1.8<0?E*00 1.87186*00 1.9735E*00 2.17C8E*00 

U 2.32066*00 2.32846*00 2.3219E*00 2.31476*00 

V -2.45106-02 -2.41416-02 -2.34216-C2 -2.4175E-C2 

W 0. -6.65596-02 -1.10546-01 -1.0965E-01 

UC 2.31 B6E*C0 2.31656*00 2.3C85E*CC 2.29286*00 

VC 2.3752E-C1 2.4497E-01 2.71416-01 3.27036-01 

WC 4. 07286-16 1.4259E-02 3.47626-02 4.30C3E-C2 

VCC 2. 37526-C1 2-38706-01 2.5675E-C1 3.1699E-C1 

WCC 0. -5.68666-02 -8.89956-02 -9.1182E-02 

VX 0. 6.19116-02 1.4718E-01 2.7C60E-C1 

VY -2. 37526-C1 -2.37456-01 -2.30676-01 -1.88616-01 

V2 2.31 666*00 2.31656*00 2.3Ce5E*C0 2.29386*00 

PSINOR 0. 1.52096*00 '3.64816*00 6.7280E*00 

TH6TNOR 3 .4) 516* Cl 8.41506*01 8.43056*01 8.53326*01 

\ XBAR 0. 3.23336-01 6.32876-01 8.97266-C1 

XftHLD 0. 6.6516E-0? 3.69556-01 6.26856-0] 

VBAR -6. 41316-01 -6.07756-01 -5.0304E-0! -3.0596E-C1 

VBHLO -6.41 31E-C1 -6.34416-01 -5.9212E-0I -5.05C86-01 

ET4 7.1575 E- 03 6.81926-03 6.01076-03 4.62296-C3 

G -2. 5 * 10E-02 -2.54876-02 -2.65516-02 -2. 73736-C2 

OEQNS 5.6ICCE*00 5.82346*00 5.88886*00 6.03216*00 

Am 6.9! 76E+00 6.8755E*00 6.73216*00 6.54496*00 

CROSSM 7.27436-02 2.0897E-01 3.2722E-01 3.17126-01 

SftAl 1 .82126-02 2.69516-02 4.37746-02 5.5013E-C2 

P0P3GAP l . 1 267E-02 1. 14666-02 1.1660E-02 1 .1801E-C2 

PT/PT1NF 9.55256-01 9.3A94E-01 0.96246-01 8.6976E-C1 

PT l.C408E*02 1.01 36E*02 9.76666*01 9.4770E*01 

B=RNOUL 1.2*436-09 -7.66256-05 -3.36856-05 4.70346-04 

DpDZ -5. 02186-0* -3.09246-04 3. 69866-04 4.67276-C4 

0UD2 -1.76416-C3 1.1708E-0? 3.3731E-03 1.9370E-C3 

0 VOZ -2.41 25E-01 -2.3e09E-0i -2.3130E-01 -2.3689E-C1 

OwDZ -I.C279E-14 -1.29796-02 -2.1970E-02 -1.9907E-C2 

OS0OZ 1.72726-20 -*.66246-02 -6. 91536-02 -3.01376-02 

Pp -1.54076-15 2.61116-02 6.52746-02 1. 34346-01 

UP -5. 10426-14 -8.38206-02 -1.32596-01 -1.30476-01 

VP 5.5607E-16 1 .30986-02 3.59736-03 -4. 33296-02 

WP -1.2637E*00 -1.060*6*00 -5.16266-01 1.060*6*00 

SBARP 6.32406-16 2.61826-01 2.76516-01 2.0594E-C1 


4.23346-02 3. 49316-02 3.02026-02 2.7579E-C2 2.71046-02 

2.35606-C1 1.94406-01 1.68086-01 1.53*86-01 1. 50846-01 

3.88536-04 3.20586-04 2.77196-04 2. 53116-04 2.48756-04 

3.79326*00 3.12986*00 2.70616*00 2.47106*00 2.42856*00 

2.47486*00 2.17086*00 1.97356*00 1.87186*00 1.86026*00 

2. 3093 E* 00 2.31476*00 2.32196*00 2.32e4E*00 2.33066*00 

-2.71 846- C2 -2.41756-02 -2.34216-02 -2.41416-02 -2.4510E-02 

5.11626-10 1.0965E-C1 1.10546-01 6.65596-02 0. 

2.2774E*00 2.29386*00 2.30856*00 2.31656*00 2.31866*00 

3. 8359E-C1 3.2703E-01 Z.T141E-0I 2.44976-01 2.3752E-C1 

5 • 2467 E- 10 -4.3003E-02 -3.47626-02 -1.42596-02 1.82586-U 

3. 6359E-01 3.16996-01 2.58756-01 2.38706-01 2.37526-C1 

5.12476-10 9.11826-02 8.89956-02 5.68666-02 1.69926-12 

3.63596-01 2.70606-01 1.4718E-01 6.1911E-02 -2.82046-11 

5.05166-10 1.S861E-01 2.3067E-01 2.37456-01 2.37526-01 

2.277*6*00 2.29386*00 2.3085E*00 2.31656*00 2.31866*00 

9.56096*00 6. 7280E *00 3.6*81E*00 1.5?C5E*00 -6. 96976-10 

9.00006*01 8.53326*01 8.43056*01 8.41506*01 8.41516*01 

1 .02406*00 8. 97266-01 6.32876-01 3.23336-01 -7.15646-11 

1.02406*00 6.26856-01 3.69556-01 6.65166-02 -7.1564F-U 

-1.95066-11 3.05966-01 5.03046-01 6. 07756-01 6.41316-01 

-1.95106-11 5.050BE-01 5.9212E-01 6.34416-01 6. 41316-01 

4.1071E-03 4.6229E-03 6.01076-03 6.81926-03 7.19756-03 

-2.8942E-02 -2.7373E-02 -2.65516-02 -2.5487E-02 -2.51106-02 

6.27366*00 6.0321E*00 5.88886*00 5.82346*00 5.81006*00 

6 . 3260E *00 6.54496*00 6.7321E*00 6.87556*00 6.91766*00 

7.44616-02 3.17126-01 3-27226-01 2.C8976-01 7.2745E-02 

6.4571E-C2 5. 58136-02 4.37746-02 2.69516-02 1.83126-02 

1.1 905E-C2 1.18016-02 1.16606-02 1.14666-02 1.13676-02 

8. 5093E-01 8.69766-01 8.96346-01 5.34C4E-01 9.55256-01 

9.27176*01 9.4770E*01 5.7666E*01 1.01866*02 1.04086*02 

6.15436-10 4.7034E-04 -3.3684E-05 -7.66256-05 1.2743E-C9 

-2.C209E-C3 4.6721E-04 3.69866-04 -3.0924E-04 -6.02186-04 

-1.11656-03 1.93706-03 -3.37326-03 1.17C8E-03 -1.76416-C3 

-2.6269E-01 -2.36896-01 -2.31306-01 -2.38C96-01 -2.41256-01 

1. 40746-09 1 . 8907E-C2 2.19706-02 1.29796-02 -2.97346-11 

-7.94256-18 -3.81376-02 -6.91936-02 -4.66246-02 -7.93476-26 

-5.28216-10 -1.34346-01 -6.5274E-02 -2.61116-02 -5.50626-15 

3.17986-09 1.30476-01 1.3259E-01 8.3820E-02 -3.8572E-13 

—4. E588E-CB 4.50296-02 -3.5972E-03 -1.30986-02 5.00056-15 

2.29636*00 1.06046*00 -5.1626E-01 -1.06046*00 -t. 26376*00 

-1.09406-08 -2.05946-01 -2.7651E-01 -2.61826-01 2.78166-15 


2ETA- 5.COCOOOOOE-02 



i*: 

I *2 

1 = 3 

1=4 

1=5 

1=6 

1 = 7 

1-8 

1=9 

p 

2.71276-C2 

2.7586E-02 

3.01736-02 

3.48906-02 

4.2413E-02 

3.4890E-02 

3.01736-02 

2.75866-02 

2.7127E-02 

P/RDASTSQ 

1.5097E-01 

1.5352E-01 

1.67926-01 

I. 94176-C1 

2.360*6-01 

1.94176-01 

1.67926-01 

1.5352E-01 

1.50976-01 

P/PTINF 

2.4996E-C* 

2.53186-04 

2. 76926-04 

3.2021E-04 

*3.89256-0* 

3.20216-04 

2.76926-0* 

2. 53186-04 

2.48966-04 

P/ P INF 

Z.42C66*C0 

2.47176*00 

2.70356*00 

3.12616*00 

3.80026*00 

3.12616*00 

2.70336*00 

2.47176*00 

2.430bE*CO 

RHO 

1 .96136*00 

1.86746*00 

1.96566*00 

2. 1655E*C0 

2.*7B16 *C0 

2.16556*00 

1.96566*00 

1 .86746*00 

1.8613E*00 

U 

2. 3?C7E*00 

2.32826*00 

2.32166*00 

2.31456*00 

2.30936*00 

2.31456*00 

2.32166*00 

2.3282E*00 

2. 33C7E*00 

V 

-1.23796-02 

-1.21686-02 

-1.17026-02 

-1.22C9E-C2 

— 1 . 3827E-C2 

-1.22096-02 

-1.1782E-02 

-1 .21 68E-02 

-1.23796-02 

M 

0 . 

-6.54406-02 

-1.08896-01 

—1 . 0852E-01 

4.11116-10 

1.0852E-01 

1.08896-01 

6.54406-02 

0. 

uc 

2. 3 1 82 E*CO 

2.31586*00 

2.30756*CC 

2.29256*00 

2.27596*00 

2.29256*00 

2.30756*00 

2.3158E*00 

2.31826*00 

VC 

.2.4:246-01 

2.48956-01 

2.7598E-01 

3.3353E-C1 

3.92076-01 

3.33536-01 

2.75986-01 

2.48956-01 

2.41246-01 

WC 

4.1 376E- 1 6 

1 • 5368E-02 

3.63826-02 

4.411 8E-02 

4.24166-10 

-4.41186-02 

-3.63826-02 

-1.53686-02 

1.8258E-11 

VCC 

2.4! 246-01 

2.4235E-01 

2.62706-01 

3 .22876-01 

3. 92076- Cl 

3.22876-01 

2.62706-01 

2.42356-01 

2.41246-01 

«cc 

0 . 

-5. 89686-02 

-9.20756-02 

-9.45676-02 

4.1155E-10 

9.45676-02 

9.20756-02 

5.89686-02 

8.86426-13 

Vx 

0 . 

6.3 7 776- 02 

1.50606-01 

2 .76156-01 

3.92076-01 

2.76156-01 

1.50606-01 

6.37776-02 

-2. 83606-11 

VV 

-2.41246-C1 

-2.41136-01 

-2.34116-01 

-1.92176-01 

4.04226-10 

1.92176-01 

2.34116-01 

2.41136-01 

2.41246-01 

vz 

2.3! 826*00 

2.21586*00 

2.3O75E*C0 

2.2925€*OC 

2.27596*00 

2.29256*00 

2.30756*00 

2.31586*00 

2.31826*00 

PSINOR 

0 . 

1.57756*00 

3.73426*00 

6.86856*00 

9.7746E*00 

6.86856*00 

3.73*26*00 

1.57756*00 

-7.00946-10 

ThETNOK 

9.4C59E* Cl 

8.40586*01 

8.42196*01 

8.52436*01 

9.00006*01 

8.5243E*0l 

8.*219E*01 

8.40586*01 

8.40596*01 

XBAR 

0 . 

3.1943E-01 

6.2536E-01 

8.8724E-01 

1.01206*00 

8.87246-01 

6. 25366-01 

5.19436-01 

-7.06B2E-U 

XBHLD 

0 . 

4.6*626-02 

2.91526-01 

5.3982E-01 

1.01206*00 

5.39826-01 

2.9152E-01 

4.64626-02 

-7.06826-11 

ybar 

-6.2C65E-01 

-5. 88556-01 

-4.87416-01 

-2.9700E-C1 

— 1 . 8907E-11 

2.97006-01 

*.87416-01 

5. 88556-01 

6.20656-01 

YBH1.0 

-S.2C65E-Q1 

-6.1598E-01 

-5.91356-01 

-5.15696-01 

-1.89096-11 

5.15696-01 

5.91356-01 

6.15966-01 

6.20656-01 

ETA 

3 . 59 89E-C 3 

2.40966-03 

3. OC536-C3 

2. 31156- C3 

2.C536E-03 

2.31156-03 

3.0053E-03 

5.40966-03 

3.59886-03 

G 

-L.2531E-C2 

-1.26816-02 

-1.31476-02 

-1.35356-02 

-1. *2746-02 

-1.35356-02 

-1.31476-02 

-1 .26P16-02 

-1.25316-02 

OEQNS 

5.69466*00 

5.70136*00 

5.73346*00 

5.30406*00 

5.92266*00 

5.80406*00 

5.73346*00 

5.70136*00 

5.69466*00 

Am 

6.9} 676*00 

6.86566*00 

6.7205E*00 

6.53986*00 

6.324IE*00 

6.53986*00 

6.7205E*00 

6.86566*00 

6.91676*00 

crossm 

3. 67 376- C2 

1.96206-01 

3.1669E-01 

3. 08216-01 

3.786*6-02 

3.08216-01 

3.16696-01 

1.96206-01 

3.67376-02 

s«ar 

1.8212 6- 02 

2.05306-02 

4.84606-02 

5.81C96-CZ 

6.45716-02 

5.8109E-02 

4.84606-02 

3.05306-02 

1.83126-02 

P0R3GAM 

1.1267E-C2 

1.15076-02 

1.17156-02 

1.1 3286-02 

1.1905E-02 

1.18286-02 

1.17156-02 

1.15076-02 

1.13676-02 

PT/PT INF 

9.55256-01 

9.26526-01 

8.85906-01 

9. 6479E-C1 

8.50936-01 

8.64796-01 

8.85906-01 

9.26526-01 

9.55256-01 

PT 

1 . 04C8E*02 

1.00956*02 

9.65286*01 

9.42276*01 

9.27176*01 

9.4227E*01 

9. 65286*01 

1.00956*02 

1.04086*02 

BERNOUl 

1.3231E-C5 

-9.9532E-0S 

2.6586E-C5 

5.76C3E-04 

5.97006-10 

5.76036-04 

2.65866-05 

-9.95526-05 

1.3331E-09 

OPOZ 

-3.1699E-C4 

9.89506-06 

8.03866-04 

1.17886-03 

-1.08926-03 

1.17886-03 

8.03866-04 

5. 8955E-06 

-3.16996-04 

OUDZ 

-3.91C16-C4 

6. 9404 6-03 

1.02656-02 

5.1913E-03 

-5.67886-04 

5.19136-03 

1.02656-02 

6.94C46-03 

-8.91016-04 

Dv[)Z 

-2.4431E-C1 

-2.41046-01 

-2. 34306-01' 

-2.41766-01 

-2. 71 76E-C1 

-2.41786-01 

-2. 3430E-01 

-2.41046-01 

-2.44316-01 

OWOZ 

1 • 246 BE- 14 

-3.6754E-0? 

-4.81526-02 

-2.7393E-02 

2.82866-09 

2.7393E-02 

4.81526-02 

3.67546-02 

-4.98266-11 

DSBOZ 

3.1 993E-30 

-1.12566-01 

-1.3001E-01 

-5.62366-02 

-2.17426-17 

-5.6236E-02 

-1 .30016-01 

-X. 12566-01 

-1.15806-25 

Pp 

4. 1 J 396-16 

2.55566-02 

6. 46106-02 

1.3570E-C1 

-3.71046-10 

-1.3570E-01 

-6.461 0E-C2 

-2.5556E-02 

-4.12546-15 

UP 

- 7.46786-15 

-fi. 82946-02 

-1.32516-01 

-l. 2630E-C1 

4.7610E-09 

1 .26306-01 

1.32516-01 

8.82946-02 

-4.03626-13 

VP 

6.3292 E- 16 

7.22286-03 

1.67536-03 

—2.44*06— C2 

-5.10326-08 

2.44406-02 

-1.67516-0? 

-7.22306-03 

2.2990E-15 

WP 

-1.2419E*CC 

-1.04406*00 

-5.16096-01 

1 .0440E *00 

2. 27*1 E*00 

1.04406*00 

-5.16096-0! 

-1.04406*30 

-1.2419E*00 

SBARP 

6. 32406-16 

2.19 886-01 

2.61146-01 

1.51726-C1 

-1. 8380E-C8 

-1.51726-01 

-2.61146-01 

-3.19886-01 

2.50256-15 
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APPENDIX B 


Z6TA- 2.5OC0OCOOE-O2 




l-l 

1-2 

1 = 3 

1*4 

1-5 

1-6 

r»7 

1 = 8 

1=9 

p 

2.7133E-C2 

2. 7 5 84 E— 02 

3. 0150E-02 

3.4856E-02 

4.243AE-02 

3.4856E-02 

3.01 50E-02 

2.7584E-02 

2. 71 33E-02 

f/j*q.astso 

, 1.5100E-01 

1.5351E-01 

1.6779E-01 

1.93986-01 

2. 3615E-C1 

1 . 9398E-01 

1 .6779 E-01 

1.53516-01 

1.51006-01 

P/PIINF 

2.*902E-C4 

2.5315E-04 

2.7671E-04 

3.1989E-04 

3.6944E-C4 

3.19896-04 

2.7671E-0* 

2. 5315E-04 

2.4902E-04 

PAPJNF. ..... 

. 2.4311E*C0 

2.47156*00 

2.70156*00 

3.1231 6*00 

3. 8021 E *00 

3.12316*00 

2.7015E*00 

2.471 5E*00 

2.431 IE *00 

RHO 

1.86166*00 

1 . 6617E+00 

1.9585E*00 

2 .16146*00 

2 . 4790E *00 

2 . 16146*00 

1.9585E*00 

1 .86176*00 

1.86166*00 

!A ... . 

2.33Q7E*CC 

2*32 79E*00 

2.3212E*00 

2 . 31436*00 

2.309*6*00 

2.31436*00 

2 . 3 2 1 2 E *00 

2.32796*00 

2.33076*00 

V 

-6.23996—03 

-6.1166E-03 

-5.9061E-03 

-6.1 33BE-03 

-6.9720E-03 

-6.1338E-03 

-5.90606-03 

-6.1165E-03 

-6.23996-03 

M 

6. 

-6. 4102 E— 02 

-1 .07316-01 

-1.0773E-01 

3. 2059E- 10 

1 . 0773E-01 

1 . 07 31E-01 

6.4102E-02 

0. 

uc 

2.3180E*CO 

2. 31 52E*00 

2. 3067E* 00 

2 . 291 86*00 

2.27516*00 

2.291 8E*00 

2 .30676*00 

2.31526*00 

2.31806*00 

...VC .. 

2.A318E-C1 

2.50906-01 

2.7829E-01 

3 . 3685E-01 

3.9649E-01 

3. 3685E-01 

2.7829E-01 

2.509BE-01 

2. 43186-01 

vc 

4.17086-16 

1. 6694E-02 

3.7929E-02 

4.4892E-02 

3. 3364E- 10 

-4.4892E-02 

-3.7929E-02 

-1.6694E-02 

1 . 82 58E-1 1 

vcc 

2.43186-01 

2.4443E-01 

2.6501E-01 

3.2595E-01 

3.96496-01 

3. 2595E-C1 

2 . 65016-01 

2.44*36-01 

2.43186-01 

wcc 

0. 

-5. 9362 E— 02 

-9. 3 039E-02 

-9.6137E-02 

3.2081E-10 

9. 61376-02 

9 . 3039E-02 

5. 93625-02 

4. 5428E-1 3 

vx 

0. 

6. 54746—02 

1.5298E-01 

2 • 7913E-C1 

3. 9649E- 01 

2 . 791 3E-01 

1 . 5298E-01 

6.547*6-02 

-2.84416-11 

VY 

-2.4318E-C1 

-2.42866-01 

-2.3554E-01 

-1 .9384E-01 

3. 1347E-10 

1.9384E-01 

2.3554E-C1 

2 .42066- 01 

2.43186-01 

XI 

2.31806*00 

2.31526*00 

2.306?E*0C 

2 . 291 86*00 

2. 2751 E *00 

2.29186*00 

2.30676*00 

2.31526*00 

2.3180E*00 

PS I MOP 

0 . 

1.61 996*00 

3.79446*00 

6 .9441 6*00 

9 . 6859E *00 

6 . 94416*00 

3.79446*00 

1.61696*00 

-7.0300E-10 

THET^OR 

8.4C11E*C1 

8.40146*01 

0.41026*01 

8. 52016*01 

9.0000E+01 

0.52016*01 

B. 41826*01 

8.40146*01 

8.401 IE *01 

X8AR 

0 . 

3. 1747E-01 

6.2160E-01 

8 -8223E-01 

1 . 0 0 60E ♦ 00 

8.8223E-01 

fc. 2 1606-01 

3.17*76-01 

—7 . 0241 E-l 1 

X8HLD 

0. 

3.4348E-02 

2.1 552E-01 

4.6483E-01 

1.00606*00 

4.6483E-01 

2. 1552F-C1 

2.43*86-02 

-7.0241E-11 

YBAR 

-6. 1032 E-01 

-5 .7895 £-01 

-4.7959E-01 

-2.92I2E-C1 

'- 1 . 8607E- 11 

2.9252E-01 

4.7959E-01 

5.78656-01 

6. 1032E-01 

Y&HLO 

-6.1.C32E-01 

-6.0693E-01 

-5-8902E-01 

-5.3081E-01 

-1.8609E-U 

5.3081E-01 

5.8902E-01 

6.0663E-01 

6.10326-01 

ETA 

1.799*6-03 

1 . 7048E— 03 

l . 5027E-03 

1 . 1557E-C3 

1 . C26BE-03 

1 . 1 557E-03 

1 .5027E-03 

1.70*8E-03 

1.7994E-03 

5 

-6.27816-03 

-6. 3309 £-03 

-6 . 5340E-03 

-6 • 7266E-03 

-7 . C847E-03 

-6. 7266E-03 

-6. 53406-03 

-6.3309E-03 

-6.2781 E-03 

D6QNS 

5.6316E*00 

5.63496*00 

5. 65C9E*00 

5 .60596*00 

5.74466*00 

5.68596*00 

5.65096*00 

5 .63*66*00 

5. 63 1 6E *00 

AH 

6.9] 666*00 

6. 85436*00 

6.70966*00 

6 . 5362E *00 

6.32 36E *00 

6.53626*00 

£.70966*00 

6.8543E*00 

6.91646*00 

caossH 

1.0517E-C2 

1 . 095ZE-O1 

3. 1Q34E-Q1 

3.0441E-01 

1.9091E-02 

3.0441E-01 

3.1034E-01 

1. 89536-01 

1.85176-02 

SOAR 

1.83126-0 2 

3.473BE-02 

5.27UE-02 

5. 97496-02 

6.4571E-02 

5, 9749E-02 

5.27116-02 

2.47386-02 

. 1.8312P-0? 

PORDCAH 

1 .13676-02 

1.1555E-02 

1.1 765E-02 

1 .1848E-02 

1.1905E-02 

1 . 104BE-O2 

1.1 765E-02 

1.1 555E-02 

1 . 1367E-02 

PT/PTINF 

9.5525E-01 

9. 1682E-01 

8.7654E- Cl 

8 . 6125E-01 

8.5093E-C1 

8.6125E-01 

8. 7654 E-01 

6.16826-01 

9. 55256-01 

PT 

L.Q4C8E*02 

9.9897 6*01 

9.55086*01 

9.38*26*01 

9.2717E*0I 

9. 3842E*01 

9. 5508E*0l 

6.98976*01 

1 .04C8E*02 

BERNOUL 

1.3458E-09 

-1.1250E-04 

1 . 1 078E-04 

6.6374E-04 

5.9503E-10 

6.6374E-04 

1 .1O70E-C4 

-1.1 25 OE-04 

1 .3458E-09 

DP DZ 

-1.6569E-04 

1.6924E-04 

1.01 33E-03 

1.551 8E-C3 

-5.6463F-04 

l .55186-03 

1.01 33E-03 

1. 69246-04 

-1.65696-0* 

OU3Z 

-4.49126-04 

1.9 3 93E-02 

2.231 6E-02 

9.3091E-03 

-2.8635E-04 

9. 30916-03 

2.2316E-02 

1 .93°36-02 

-4.49126-04 

OVD Z 

-2. 47136-01 

-2.4318E-01 

-2 . 35 70E-01 

-2. 4420E-CI 

-2.7666E-01 

-2.4420E-01 

-2.35706-01 

-2.431 86-91 

-2.47136-01 

DWOZ 

-2.32956-15 

-7.B233E-02 

-8.2406E-02 

-3.6304E-02 

4.6698E-09 

3.6304E-02 

8 .24066- 02 

7.02736-02 

-0.24696-11 

OSBOZ 

-1.15246-29 

-2. 5869E-01 

-2.2743E-01 

-7.7468E-02 

-5. 8397E- 1 7 

-7.746BE-02 

-2 .27436-01 

-2.5869E-01 

-2.68786-25 

PP 

-4.26126—16 

2.52 59E-02 

6.4206E-02 

1.3627E-01 

-2.8226E-10 

-1.3627E-01 

-6.4206E-02 

-2.52596-02 

-2.45486-15 

UP 

-1.32496-13 

-9.3188E-02 

-1.3109E-01 

-1.2183E-C1 

7 . 3261 E-09 

1 .218 36-01 

1 .31096-01 

9.31886-02 

-.4.03 6 3 E-l 3 

VP 

1.8C29E-16 

4.0254E-03 

8.89686-04 

-1.2744E-C2 

-5.41 15F-08 

1.2745E-02 

-8.09556-04 

-4.02566-03 

1.21586-15 

HP. 

rl,2145E*C0 

-1.02846*00 

-5.2266E-01 

1 . 0284E*00 

2.25996*00 

1 . 0284E*00 

-5.2266E-01 

-1.02846*00 

-1.2145E*00 

S0ARP 

-1.04096-15 

3.7466E-01 

2.3038E-01 

1.0463E-C1 

-3.1*226-08 

-l . 0463E-01 

-2.3O38E-0J 

-3 .74666-01 

3.61876-15 


ZETA- 1.25COOOCOE-02 



1 = 1 

1 = 2 

1 = 3 

1=4 

1=5 

1=6 

1 = 7 

1 = 8 

1 = 9 

P 

2. 71356- C2 

2. 7 5 81 E-02 

3.01376-02 

3.48356-02 

4.24396-02 

3.48356-02 

3.01376-02 

2.75816-02 

2.71356-02 

P/ROASTSO 

1.5101E-01 

1.53506-01 

1.67726-01 

1.9386E-01 

2.36186-01 

1.93066-01 

1 .67726-01 

1 .53506-01 

1.51016-01 

P/PTINF 

2.49036-04 

2.5313E-04 

2.7659E-04 

3.19706-04 

3.89496-04 

3.19706-04 

2.76596-C4 

2.53! 3E-04 

2.49036-04 

P/P INF 

2.43136*00 

2.4713E*00 

2.70036*00 

3 • 121 2E*00 

3.80256*00 

3.12126*00 

2.70036*00 

2.47136*00 

2.43136*00 

RHO 

1 . 8617E*00 

1.85536*00 

1.95296*00 

2.1508E*CO 

2.47926*00 

2.15886*00 

1.95296*00 

1 .85536*00 

1 .86176*00 

U 

2.33076*00 

2.32766*00 

2. 320BE*00 

2.31426*00 

2.30946*C0 

2.3142E*00 

2.32086*00 

2. 32766*00 

2.33C76 *00 

V 

-3.13686-03 

-3.06846-03 

-2.95666-03 

-3.0741E-C3 

-3.49796-03 

-3.07416-03 

-2.95666-03 

-3. 06P4E-03 

-3.1368E-C3 

H 

0 . 

-6.2781E-02 

-1.0607E-01 

-1.07236-01 

2. 49816-10 

1.07236-01 

1.06076-01 

6.27816-02 

0 . 

UC 

2.31796*00 

2.3147E*00 

2.30616*00 

2.29146*00 

2.27476*00 

2.29146*00 

2.30616*00 

2.31476*00 

2.31 79E*C0 

vc . 

2.4418E— Cl 

2. 51996-01 

2.79436-01 

3.38536-01 

3.98746-01 

3.38536-01 

2.7943E-01 

2.51996-01 

2.44! 8E-C1 

vc 

4.18796-16 

1.8001 E-02 

3.9147E-02 

4.53816-02 

2.62876-10 

-4.53016-02 

-3.91476-02 

-1. 8006-02 

1.82506-11 

vcc 

2.4*106-01 

2.45656-01 

2.6635E-01 

3.2754E-C1 

3. 98746— Cl 

3.27546-01 

2.66356-01 

2.45656-01 

2.44106-01 

MCC 

0 . 

-5. 8962 6-02 

-9.31376-02 

— 9. , 6846E-02 

2.49936-10 

9.68466-02 

9.31376-02 

5.89626-02 

2.30296-13 

vx 

0 . 

6.69546-02 

1. 54576-01 

2.8070E-C1 

3. 98746-01 

2. 80706-01 

1.54576-01 

6.69546-02 

-2. 84036-11 

vv 

-2.44186-01 

-2.43606-01 

-2.36066-01 

-1.9460E-01 

2.42596-10 

1.94606-01 

2.3606E-01 

2.4360E-01 

2.44186-01 

vz 

2.31796*00 

2.31476*00 

2.30616*00 

2.29146*00 

2.27476*00 

2.29146*00 

2.30616*00 

2.31476*00 

2.31796*00 

PS I NOR 

0 . 

1.65696*00 

3.83476*00 

6.98416*00 

. 9.9*266*00 

6.98416*00 

3.03476*00 

l.6569E*00 

-7.0407E-10 

THETNOR 

8.39866*01 

8.39956*01 

8.41686*01 

8.5181E*C1 

9.00006*01 

8.51816*01 

8.41686*01 

0.39956*01 

0.39066*01 

XBAR 

0 . 

3.16506- 01 

6.19726-01 

B.7973E-01 

1 . 0030E *00 

8.79736-01 

6.1972E-01 

3.16506-01 

-7.00206-11 

XBHLO 

0 . 

2.6 5 766- 02 

1.6675E-01 

3.88106-01 

1.00306*00 

3.88106-01 

1.66756-01 

2.65766-02 

-7. 00206-11 

YBAR 

-6.05166-01 

-5.74156-01 

-4.75696-01 

-2.902 86-01 

-1.8457E-11 

2. 9O28E-01 

4.75696-01 

5.74156-01 

6.05166-01 

YBHLO 

-6.05166-01 

-6.02566-01 

-5.88826-01 

-5.50906-01 

-1.8460E-11 

5 . 5090E-01 

5.88826-01 

6.02566-01 

6.05166-01 

ETA 

8. 99696-04 

8.52406-04 

7.51346-04 

5.77876-04 

5.1339E-04 

5.77876-04 

7.51346-04 

8.52*06-04 

8.99696-04 

Q 

-3. 14646-03 

— 3.1640E-03 

-3.25566-03 

-3.35256-03 

-3.52626-03 

-3.35256-03 

-3.25566-03 

-3.16*06-03 

-3.14646-03 

OEQNS 

5.5569E*C0 

5.60056*00 

5.60846*00 

5.62586*00 

5.6551 E*CO 

5.62586*00 

5.60846*00 

5.60C5E*00 

5.59896*00 

AH . 

. 6.91646*00 

6.84166*00 

6.70026*00 

6.53376*00 

6. 3235E*00 

6.53376*00 

6.70026*00 

6.84166*00 

6.91646*00 

CROSSM 

9.3C83E-C3 

1. 8469E-01 

3.06026-01 

3.0254E-01 

9 . 5779E-03 

3.02546-01 

3.06026-01 

1 .84696-01 

9. 30036-03 

SBAR 

1.83126-02 

3.94766-02 

5.62086-02 

6.O042E-C2 

6.4571E-02 

6. 084 2 E-02 

5.62886-02 

3.94766-02 

1.83126-02 

POROGAH 

1 • l 367E— 02 

1.16106-02 

1.18076-02 

1.1861E-02 

1.1 905E-02 

1.18616-02 

1.1807E-02 

1.16106-02 

1.13676-02 

PT/PTINF 

9. 5525E-C1 

9.06026-01 

8.68736-01 

8.58906-01 

8. 5093 E-01 

8.58906-01 

8.68736-01 

9.08026-01 

9.55256-01 

PT 

1.0408E*02 

9.8721E*01 

9.46586*01 

9.3586E*01 

9.27176*01 

9.35866*01 

9.46586*01 

9.87216*01 

1 .04086*02 

BERIKOL 

1.34626-09 

-1.12346-04 

2.11746-04 

7.3298E-04 

5.94926-10 

7 . 3298E-04 

2.11746-04 

-1. 12346-04 

l . 34R2E-09 

ppoz 

-8 .5 8B7E-05 

2.44276-0* 

1.10856-03 

1.7405E-03 

-2.87276-04 

1.7405E-03 

1.10856-03 

2. 44276-04 

-8.58876-05 

OUOZ 

-2.2577E-C4 

4. 73946— C2 

♦.25796-02 

1.42996-02 

-1.4366E-04 

1.42996-02 

4.25796-0 2 

4.73946-02 

-2. 2577E-C4 

OVOZ 

-2.49606-01 

— 2. 44596-01 

-2.36156-01 

— 2.4532E-C1 

- 2. 7920E-01 

-2.4532E-01 

-2.3615E-01 

-2.44596-01 

-2.49606-01 

oWoz 

5.0508E— 15 

-1.4540 6-01 

-1.2072E-01 

-4.37696-02 

6.96296-09 

4.3769E-02 

1.20726-01 

1.45*06-01 

-1.35456-10 

DSBOZ 

1.90146-29 

-5.72316-01 

-3.6561E-01 

-9 . 94 3 06-02 

-1 . 51 38E-16 

-9.94306-02 

-3.65616-01 

-5.72316-01 

-6.27016-25 

PP 

-4.2621E-16 

2. 5108 E-02 

6.39856-02 

1 .36526-01 

-2.36956-10 

-1.36526-01 

-6.39656-02 

-2.51085-02 

-4.98736-15 

UP 

-1.3249E-13 

-9.81596-02 

-1.2831E-01 

-1.1758E-01 

1.14326-08 

1.17586-01 

1.20316-0! 

9.81596-02 

-4.03636-13 

VP 

1.78306-16 

2.16746-03 

4.72176-04 

-6.4765E-03 

-5.57956-08 

6. 4766E-03 

-4.72036-04 

-2.16766-03 

6.0096E-18 

VP 

-1.1866E*00 

-1.0 1 626*00 

-5.3251E-01 

1.01626*00 

2 . 2516E *00 

1.01626*00 

-5.32516-01 

- 1 . Cl 626*00 

-1.18666*00 

SBARP 

6.33406-16 

4.22976-01 

1.86706-01 

6.72456-02 

-5.20256-08 

-6.72456-02 

-1 .86706-01 

-4.22976-01 

5.2931E-15 



APPENDIX B 


ZETA* 0. 

!=») 1*2 1*3 1*4 [-5 1*6 1*7 1-8 1-9 1*10 

P 2.71356-02 2.75786-02 3. 01236-02 3. 48126-02 4.24416-02 3.4812E-02 3.0123E-C2 2.7578E-02 2.7135E-02 

P/RQASTSQ 1.5J01E-01 1.53486-01 1.67646-01 1.937*E-01 2.3619E-01 1.93746-01 1.6764E-01 1.53*86-01 1.3101E-01 

P/PT1NF 2. 49046-04 2. 53106-04 2.76456-04 3.1949E-C4 3.8951E-04 3.19496-04 2. 76456-04 2.53106-04 2.49046-04 

P/PINF 2. 4313E*CC 2.47106*00 2.69906*00 3.11926*00 3.80276*00 3.11926*00 2.69906*00 2.47106*00 2.4313E*00 

BHO 1.8Cl?E*C0 1.82226*00 1.94086*00 2.1521E+00 2.47936*00 2.1521E*00 1.940BE+00 1.82226*00 1.80126*00 

U 2.326feE*00 2.32536*00 2.32046*00 2.31446*00 2.30946*00 2.31446*00 2,32C4E*00 2.32536*00 2.32666*00 

V 3.7731 E-C6 -5.76676-07 -3.18746-C6 -1.109IE-C6 8.35006-06 -1.1128E-06 -3. 17896-06 -5. 69376-07 3. 76576-06 

W -1.32256-13 —5 . 7929 E— 02 -1.05076-01 -1.1609E-01 3.05B5E-09 1.1609E-C1 1.05C7E-0! 5.7929E-02 -4.18936-13 

UC 2.3’ 37E*CC 2.3121E*00 2.30546*00 2.29196*00 2.27436*00 2.29196*00 2.30546*00 2.31216*00 2.31376*00 

VC 2. 44786-01 2.52 80E-01 2.80576-01 2.4036E-01 4.0102E-01 3.40366-01 2.8057E-01 2.52806-01 2.44786-01 

KC -1.31836-13 2. 27726-02 4.01186-02 3.6554E-02 3. 0716E-09 -3.65546-02 -4. 0118E-02 -2. 27716-02 1.78076-11 

VCC 2.4478E-C1 2.47756-01 2.67576-01 3.2545E-C! 4.0102E-01 3.25456-01 2.67576-01 2.477JE-01 2,44786-01 

WCC -1.32256-13 -5. 5216E-02 -9.34706-02 -1 .06126-01 3.05856-09 1.06126-01 9.3470E-02 5.52166-02 -4.19216-13 

VX -t. 32256-13 ‘7.17926-02 1.55936-01 2.76106-01 4.01026-01 2.76106-01 1.55936-01 7.17916-02-2.80576-11 

VY -2.44 78E-C1 -2.4346E-01 -2.36676-01 -2.02366-01 3.0512E-09 2.02366-01 2.36676-01 2.43466-01 2.4478E-01 

VZ 2. 3’ 376*CC 2.31216*00 2.30546*00 2.2919E*00 2.27436*00 2.29196*00 2.30546*00 2.31216*00 2.31376*00 

PSINOR -3.2751 6-12 1.7785E*00 3.06956*00 6.86536*00 1.00006*01 6.86936*00 3.86956*00 1.77846*00 -6.94606-10 

THETNOR 8 . 35 61 E*C1 fi.3992E*0l 8.41526*01 8.4990E*01 9.0000E*01 8.49906*01 8.41526*01 8.39926*01 8.39616*01 

X8AR 0. 3. 15526-01 6.17846-01 8.77236-01 1.00006*00 8.7723E-01 6.17846-01 3.15526-01 -6.98006-11 

XflHLD 0. -6.98006-11 -6.98006-11 -6. 98006-11 -6.9B00E-11 -6.98006-11 -6. 9800E-11 -6. 98006-11 -6.9800E-11 

Y8A9 -6.0CQ0E-01 -5.69356-01 -4.71186-11 -2.88056-01 -1.83086-11 2.88056-01 4.71786-01 5.89556-01 6.00006-01 

YBHLO -6. OOOOE-Ol 6.0000E-01 6.00006-01 6.0000E-01 6.00006-01 6.0000E-01 6.0000E-01 6.00006-01 6.0000E-01 

ETA 0. C. 0. C. 0. 0. 0. C. 0. 

G -3.1464E-03 -3 . I 640E-03 -3.25566-03 -3.3525E-C3 -3.52626-03 -3.3525E-03 -3.2556E-03 -3.16406-03 -3.1464E-03 

DEQNS 5. 55 69E*C0 5.6005E*00 5.60846*00 5.62586*00 5.65516*00 5.62586*00 5.60846*00 5.60056*00 5.59896*0 0 

AH 6.75116*00 6.77376*00 6.67956*00 6.52746*00 6.3235E*00 6.5274E*00 6.67956*00 6.77376*00 6.7911E*00 

CROSSM 3.8603E-13 1.6B70E-01 3.02146-01 3.2700E-01 8.3748E-09 3.27006-01 3.02146-01 1.6670E-01 1.22286-12 

SfiAR 8 .45716-02 6.4571E-02 6.45716*02 6.4571E-02 6.4571E-02 6.45716-02 6.4571E-02 6.45716-02 6.4571E-02 

POROGAN 1 . 15C5E-02 1.19056-02 1.19056-02 1.1905E-02 1.1905E-02 1.1905E-02 1.19056-02 1.19C5E-02 1.1905E-02 

PT/PTJNF 9. 5C92E-CI 8.50936-01 8.50936*01 8.50536-01 8.50936-01 8.5093E-01 8.5093E-01 8.5093E-01 8.50936-01 

PT 9.27176*01 9.27176*0) 9.27176*01 9.2717E*C1 5.27176*01 9.27176*01 9.2717E*01 9.27176*01 9.27176*01 

BSRNOUl -2.35906-12 9.3827E-11 -2.89936*10 -1.1044E-10 -1.1603E-1! -1.10436-10 9.30406-10 -5.28856-09 -2.3446E-12 

OVDZ -2.53966-01 -2.46116-01 -2.35636*01 -2.4399E-C1 -2.81886-01 -2.4399E-01 -2.35636-01 -2. 46116-01 -2.53966-01 

DPD7 1.3B65E-27 2.81936-04 1.20576-03 2.2823E-C3 2.6963E-18 2.2823E-03 1.20576-03 2.81536-04 1.39126-26 

PP -4.26246-16 2.49596-02 6.37506-02 1.3674E-C1 -1.96966-10 -1.36746-01 -6.37506-02 -2.49596-02 -2.1771E-15 

UP -1. 32256-13 -5.79296-02 -1.05076-01 -1.16096-01 3. 05856-09 1.16096-01 1.0507E-0) 5.79296-02 -4.18936-13 

WP -1.1248E*CC - 1. 0039E*00 -5.59856-01 1.00396*00 2.24456*00 1.00396*00 -5.59e5E-0l -1.00396*00 -1.12406*00 

WINOWARO LINE ZETA L 1NIT 


u 

RMC 

S 

POROGAM UC 

VC 

WC 

VX 

• VV 

VZ 

PT/ PT INF 

2.33076*00 

i. 86176*00 

1.83126-02 

1.13676-02 2.31 786*CC 

2.45216-01 

4.20576-16 

0. 

-2.45216-01 

2.31786*00 

9.5525E-01 




LEEWAPO LINE 

ZETA UNIT 






U 

RHO 

S 

POROGAM UC 

VC 

WC 

VX 

VV 

VZ 

PT/PTINF 

2.33076*00 

1.661 76 *00 

1.83126-02 

1.13676-02 2.31 78E*0C 

2.4521 E-Ot 

1 .92586-11 

-2 .85266-1 l 

2.45216-01 

2.3178E*00 

9. 55256-01 




FCRCE COEFFICIENTS 







CZ= 4.23665934r-C2 CV« -1.117269776-09 CO* 4.236659346-02 CL* -l . 1 1726977E-09 
YBAR* l. 550 10171 6— 1C ZflAR* 6. 66666S6 76-01 CM* 7.531084276-10 
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APPENDIX B 


Input Cards for Second Sample Case 


80000000+0 1 
9 2 1 

ooooooon+oo 


14000000+01 
1 2 
40000000+0 1 


60000000+00 
2 0 1 
1 0000000+00 


1 0000000+02 
0 o 
20000000+0 1 


00000000+00 

25000000+00 


OO 1 

o 

7. 1 9 752 92 7 E— 02 
4.6229251 9E-02 


03 

6.81 91 7142E-02 
6.01 069567E-02 


6.01069560E— 02 
6.8 1917151 E— 02 


4 .62292520E-02 
7. 19752935E-02 


4.1071 1895E-02 


Conical Flow About Elliptic Cones by the Method of Lines 
With Incrementation of a Parameter 

N= 9 M=2 NRE AD=1 NSPACE=1 NP= 5 NCNVRG=0 

NA= 1 ANA= 0. NR= 1 BNB= 0. 

VT6Sr= 1 .0C.CCC0O0E-C 3 VTESTl= 3. OOf-CCC CC E-C 2 
SLOPE* 1 .00CCC3C OE+On KTR A NSF = 1 

M2E = 0 


STHACH* 8. 000000 00 £+00 GAMMA* 1 ,4000000CE*OC T» 6. C C0C0CCCE-01 THEIAO* i.OOCOOOCOE+Ol ALFHAO- 0. 

EPS 1 GCMi I7ffCfl0ffC00E-'C'2" 

~g yr~« 72 3a ? 5 e 2 ae-o 1 


VfiO OCOOOOE-°3 VTEST1« 3 .OOOOOCOCE-02 
H2E* C 


"SLO PE lVCOd'COOOOE»OQ KTRANSF* i 

ran 6U« 0. 

INTCNT - 535 ‘ 


^ P S IG* ^ Y.00 0 COOOOE -03 * EPSIGM*- 1 .COOOOCOCE-C3 


NCVCLE- 1 AT 11/23/71 10. A3* AS. 

"EtAS 

7.T9752927E-02 6.81917142E-C2 6.0 1069560E-02 

7719752935E-C2 
' ETASP 

-l.SA SSeY fe3E- lfe -UO92SB21AE-01 -2.16B399B7E-CI - 
-1.877 34 14 CE -14 
CPU I 'AT SEOCK 

2.3649T446E-02 2.703B1576E-C2 3.27A78e78E-02 

”2. 5843745 IE -C2 
CPI f) AT ZETA-0 

3 719 4 7763 7E -02 3.28A10192E-02 3.79526754E-02 

3n^r766n-7)2 

lv " • " 

__ 3i76373538E-06 -5. 76569092E-C 7 -3. 18515018E-C6 
3. 765300 COE -06 


SPACEP* 1 . OCCCCOOOE-03 EPS1VAR- l.OCOOOOOCE- 

4.6229252CE-02 A . 1 0711895E-02 A.62292519E-02 

■ 1.95 167 4 2 2E -01 -2.24&33B24E-09 1.95167A29E-01 

4 .0 204900 7E-02 5 . 0 2404908E-02 4 . 02C49007E-02 

4.734872B2E-G2 6.25566226E-02 4.734B7284E-C2 

-1.11C3C199E-06 8.35045244E-06 -1. 1 1 252286E-06 


08 FPSINT- 2. 

6.01C69567E-02 
2.16B39998E-01 
3.274788B4E-02 
3. 795 26765E-02 
-3.17E52780E-C6 


50000000E-02 

6.8191 7151E-C2 
1.0929821 3E-01 
2.70361581E-02 
3.28410198E-02 
-5.69227898E-07 



APPENDIX B 


K» 9 n=2 NR£ AC=I NSPAC£=*I NP= 5 NCNVRG-0 

«A* 1 if. A = C. f.E= 1 3NB* C. 


ST MACH= 8.0CC000C0E*00 CAHHA- 1.4COOOOOOE*00 T = 6. COO 00 COO E-01 THE T AO* l.O0C00CC0E*01 AL PHAO= O.f’’ 


RANGLE=- O'. 


EPSIG- 1.000000 00 E-03 EPSIGPX- 1.0000C0006-03 SPACER- 1 .OOOOOOOOE-03 EPSIVAR- I . 0 000000 OE -0 8 jPSINT = 2. 5000 OOP 0 E-^02 
NCVCLE* 1 VTEST* 1 .OCCCOOOOE-C3 VHAX- 8.35C45244E-C6 AA ST - 4.2 3895624 E-0 1 PTINF- 1.089604266*02 7. 1T_. 

VTEST- l.COOCOOCOE-03 VTEST1* 3.CCOOOOOOE-02 ' - 


H 2 E • C 

SLOPE* l.C0OCOOOC£*OO kTRANSF * l 

KCOUNT* l VPAX = 8 . 25045244 E -06 EPSIG- 1 .CCOCCCOCE -03 SPACER- 1 .OOOOOOOOE-C 3 VMXTEST- 1 . 13 04 T 636 E-O 1 


SLPPARY PRINT BLOCK 



1*1 

1=2 

1-3 

1*4 

1-5 

1-6 

1-7 

!=ff 

71^9 1=10 ” 

PSID 

-9.0000E*C1 

-6.10066*01 

-3.73656*01 

-1.81 78E*Cl 

-1.04896-09 

1.81786*01 

3.73656*01 

6.10C6E*01 

9.00006*01 

PSISO 

- S.OOOOE 40? 

-6.7599E*0l 

-4. 5646 E *0 1 

-2.34706*01 

- 1. 4014E-09 

2.34706*01 

4.56466*01 

6.75996*01 

'9.00006*01 

XO 

0. 

5.56356-02 

1.0894E-01 

1.546BE-01 

1. 76 33 E - Ci 

1.54 68 E-01 

1.0894E-01 

5.5635E-02 

-1.23086-11 

VO 

-1.05806-01 

-1.0039E-01 

-8.31886-02 

-5.0 790E-02 

- 3.22 81E- 12 

5.O790E-02 

8. 31666-02 

1.00396-01 

1.05 806-01 

XOBAR 

0. 

3.15S2E-01 

6. 17846-01 

0.7723E-OI 

1.00006*00 

8.77236-01 

6.1784 E-01 

3715526Hir 

-6. 98 ME- 11 

VOBAP 

-6.0000E-01 

-5.69356-01 

-4.71786-01 

-2.88C5E-C1 

-1.83086-11 

2. 8805E-C1 

4.71786-01 

3.69356-01 

6.00006-01 ; — 

XS 

0. 

6.95256-02 

1.35656-01 

1.9024E-01 

2 . 1901 E-01 

1.90246-01 

1.35656-01 

6.95256-02 

-1. 54456-11 

VS 

-1. 79266-01 

-1.6867E-01 

-1.3675E-C1 

-8.26C3E-C2 

-5. 3568E-12 

8.26036-02 

1.3875E-01 

1 .66676-01' 

“1.79 26 E-01 

XSBAR 

C. 

3. 94296-Cl 

7.6932E-01 

l .0 789E *00 

1. 24 21 E* 00 

1.07896*00 

7.69326-01 

3.54296-01 

-0.7593E-U 

VSBAP 

-1.01 676*00 

-9.5658E-01 

-7.8687E-01 

-4.6046E-C1 

-3.03806-11 

4.68466-01 

7.86876-01 

9.56386-01 

1.01676*00 

ETAS 

7.1975E-02 

6.81 926-C2 

6.01C7E-C2 

4.6229E-C2 

4. 1071E-02 

4.62296-02 

6.01076-02 

6i0r52F-O2 

' 7719756^0? " ‘ “ 

BE T AO 

1 .0163E*01 

l.C28CE*01 

1.0825E*01 

1.15C0E*CI 

1.23536*01 

1.15006*01 

1.08256*01 

1.02806*01 

1.01636*01 

XI 

C. 

5.5646F-02 

1. 11296-01 

1 .66946-01 

2.22586-01 

2.76236-01 

3. 3386E-01 

3.8952E-01 

4.45176-01 

CPSHOCK 

2.5B50E-02 

2.70 38E-02 

3.2748E-02 

4.02C5E-C2 

5.0240E-C2 

4.02056-02 

3. 27486-02 

2.70386-02 

2.56 506-02 

CPBOOY 

3.19486-02 

2.2841E-02 

3.7953E-02 

4.7349E-02 

6 . 2557E-C2 

4.73496-02 

3.79536-02 

2. 284 IE-02 

3.19466-02 

I 

TAU 

XI 

XC 

VO 

ETAS 

6TASP 



1 0. 

0, 


0. 

-I.O5796100E-O1 7. 

19752927E-02 

-1.845583636 

i-16 



5.5646099 TE-02 
1.11292199E-01 
l .669 28299 E— 01 
2.225C4399E-01 
2.78 2 3049 8E-01 
3.3387659BE-01 
3.e952269BF-Cl 
4.45168797E-01 


5.5646C997E-02 
1.11292I99E-01 
1.6 6938259E-C 1 
2.22584399E-01 
2.78230498E-01 
3. 33876 59 8E-C 1 
3 • 09 52 2 6 98 E-0 1 
4.45168797E-01 


S.56348315E-C2 
l.Oe942518E-01 
1. 54 67 861 6E -01 
1. 7 63269 8CE-0 1 
1 • 546766166-01 
1 . C 6942 5 1 8E-C 1 
5 • 56 34 831 5E -0 2 
•1.230759426-11 


1.CC391977E-01 

0. 21B764C3E-O2 
5.C79C38C3E-02 
3. 228126 10E-1 2 
5.C 7903 804E-02 
8.218764C3f-02 

1. CC391977E-01 
1.C5796108E-O1 


6.81917142E— 02 -1.09298214E-C1 
6. 010695606-02 -2.16839987E-01 
4.622925206-02 -1 .951674226-01 
4.107118956-02 -2.24633824E-C9 
4.62292519E-02 1 .9 5 167429E-01 

6. 010695676-02 2.160399986-01' 

6.81917151E-02 1.0929821 3E-01 

7.1 975293 5E -02 -l • 0773414OE-14 


ZE1A- 0. 



1-1 

1-2 

1 = 3 

1=4 

1=5 

I *6 

1=7 

1-8 

1=9 

1=10 

P 

2.71 35E-02 

2.75816-02 

3.01376-02 

2.4835E-C2 

4. 2439E-02 

3. 4835E-02 

3. 01376-02 

2.75816-02 

2.71356-02 


P/ROASTSC 

1 • 5101E-01 

1.535CE-C1 

1.67726-01 

1.9386E-01 

2.361BE-01 

1.93866-01 

1.67726-01 

1.53506-01 

1.51016-01 


P/PTINF 

2. 49036-04 

2.53136-C4 

2.7659E-C4 

3. 19 70E-C4 

3. 0949E-O4 

3.19706-04 

2.76596-04 

2; 5 31 36-04' 

'2.49036-04 


P/PINF 

2.43136*00 

2.47136*00 

2. 70C3E*00 

3 . 1 212E*C0 

3.80256*00 

3. 1212E*00 

2.70036*00 

2.47136*00 

2.43136*00 


RHO 

1.8012E*00 

1 • 8223E+00 

1. 9414E*00 

2.15216*00 

2.47926*00 

2.15316*00 

1.94146*00 

1.8223E*00 

1.80126*00 


U 

2.32666*00 

2.32536*00 

2. 3204E*00 

2.31446*00 

2.30946*00 

2.31446*00 

2.32046*00 

2.32536*00 

2.32666*00 


V 

3 • 7637E-06 

-5.7657E-C7 

-3.1852E-C6 

-1 .11036-06 

8.3505E-C6 

-1.1125E-06 

-3.17856-06 

-5.69236-07 

3.76536-06 


w 

-7.86746-14 

-5.81646-02 

-1.0510E-01 

-1.1583E-01 

i. 9C27E-C9 

1.15836-01 

1.05106-01 

5.81646-02 

-4.01076-13 


uc 

2.31376*00 

2.312 1E*C0 

2.30546*00 

2.29186*00 

2.2743E*C0 

2.29186*00 

2.30546*00 

2 : 31 21 E* 00 

'2.3T376*(T0 


VC 

Z.4478E-01 

2.52 80E-C 1 

2.8057E-01 

3.4026E-C1 

4.01026-01 

3.40366-01 

2. 8C57E-01 

2.5280 E-01 

2.44786-01 


HC 

— 7.8 254E- 14 

2.2537E-02 

4.0087E-02 

3 .68C7E-02 

I. 91576-09 

-3.6807E-02 

-4.00876-02 

-2.2536E-02 

1.78256-11 


VCC 

2 .44786-01 

2.4 767E-01 

2.67556-01 

3.2555E-C1 

4.C102E-01 

3.25556-01 

2.67556-01 

2.4767E-01 

2.44786-01 


WCC 

-7.8674E-14 

-5.544CE-G2 

-9.3497E-02 

-1.O509E-C1 

1.90276-09 

1.05696-01 

9.34976-02 

5.544CE-02 

-4.01356-13 


vx 

-7.8674E-14 

7.1 561E-02 

1.55916-01 

2.7627E-CI 

4.0102E-01 

2.76276-01 

1.55916-01 

7.15616-02 

-2.00756-11 


vv 

— 2 .4478 6-01 

-2.4351E-01 

-2.3 669 E-0 1 

-2.0217E-C1 

1. B953E-C9 

2.02176-01 

2.36696-01 

2. 43516-01 

2.44786-01 


vz 

2.3137E*00 

2.31216*00 

2.30546*00 

2.29186*00 

2.27436*00 

2.291 8E*00 

2.30546*00 

2.31216*00 

2.31376*00 


PSINOR 

-1.9483 E- 12 

1.77276*00 

3.0 6886*00 

6.0735E*OO 

1.00006*01 

6.87356*00 

3.86886*00 

1.77276*00 

-6.95256-10 


THE TNCR 

8.396lE*0i 

6.39916*01 

8.4152E«01 

e. 49956*01 

9.00006*01 

8.49956*01 

6.41526*01 

0.39916*01 

8.39616*01 


X8AR 

0. 

3.1552E-01 

6. 1 784E-01 

0 , 7723E-C1 

1 . COCOE * CO 

8. 7723E-01 

6.17846-01 

3. 1552E-01 

-6.98006-11 


XBHLD 

0. 

-6.980CE-11 

-6.9800E-U 

-6.9800E-11 

-6.9800E-11 

-6.98006-11 

-6.98006-11 

-6.98C0E-U 

-6.9800E-11 


VBAP 

-6 .0000 E-01 

-5.69356-01 

-4.7178E-01 

-2. 88C5E-C1 

- 1. 8308E- 11 

2.88056-01 

4.71 78 E-01 

5.6935E-01 

fc'.OOOOE-Ol 


VBHLD 

-6.0000E-01 

6.000CE-C1 

6.0000E-01 

6.00006-01 

fc.OOOOE-Ol 

6.00006-01 

6. OOOOE-Ol 

6.0000E— 01 

6.00006-01 


ETA 

0. 

C. 

0. 

0. 

C. 

0. 

0. 

C. 

0. 


G 

-3.1464E-03 

-3.1640E-C3 

-3.2556E-03 

-3.3525E-C3 

- 2. 5262E-C3 

-3.35256-03 

-3. 25566-C3 

-3.164OE-03 

-3.14646-03 


DEONS 

5.59896*00 

5.60056*00 

5.60846*00 

5.62506*00 

5.65516*00 

5.62506*00 

5.60846*00 

5. 60C5E*00 

5. 59896*00 


AH 

6.79116*00 

fc .77356*00 

6.6790E*00 

6.52676*00 

6. 3235E*00 

6.5267E*00 

6.6790E*00 

6.77356*00 

6.79116*00 


CROSSH 

2.29646-13 

1.69386-01 

3.0221E-01 

3.262SE-C1 

5.20996-09 

3.26256-01 

3.02216-01 

1.69386-01 

1.T70TE-I2 

" 

SB AR 

6.4571E-02 

6.4571E-C2 

6.4571E-C2 

6.457 1E-C2 

fc. 45716- C2 

6.45716-02 

6.45716-02 

6.45716-02 

6.45716-02 


POROGAP 

1.1905E-02 

1.190 5E-02 

1. 19056-02 

1.19C5E-C2 

1.1905E-C2 

1.19056-02 

1.19C5E-C2 

1.19C5E-02 

1.19056-02 


PT/PT INF 

B.5093E-01 

8.50936-01 

8. 5093E-01 

8. 5093E-01 

8.5C93E-01 

8.50936-01 

8.50936-01 

8.50936-01 

8.50936-01 


PT 

9.27176*01 

9.27176*01 

9. 2 717E*01 

9.27176*01 

9.27176*01 

9.27176*01 

9.2717E*0l 

9.27176*01 

9.27176*01 


8ERN0UL 

-2.3519E-1 2 

1.35 3CE-10 

-2. 7947E-10 

-1.67576-10 

-1.1603E-1I 

-1.66966-10 

8.40786-10 

-5.26926-09 

-Z. 34486-12 


OVDZ 

- 2 .53966-01 

-2 .46096-01 

-2. 3563E-01 

-2.44076-01 

-2.8188E-CI 

-2.4407E-01 

-2.35636-01 

- 2.46C9E-0L 

-2.53966-01' 


DPDZ 

4.9G64E— 28 

2.84246-04 

1. 2068E-03 

2.2733E-C3 

1 . 04 34 E - 1 8 

2.27336-03 

1. 2068E-03 

2.84256-04 

1.27516-26 


PP 

-1.5425E-15 

2 .49 59E-02 

fc. 37506-02 

1. 36746-C1 

4.7032E-10 

-1.36746-01 

-6. 3750E-C2 

-2.49596-02 

-4.40956-15 


UP 

-7.B674E-14 

-5. 01 64E-02 

-1.05106-01 

-1.15836-01 

1.9027E-C9 

1. 15836-01 

1 .05 10 E-01 

5.81646-02 

-4.01076-13 


WP 

-1.124B6*00 

-1.00396*00 

-5.59656-01 

1.00396*00 

2. 2445E ♦ CO 

1.00396*00 

-5.59056-01 

-1.00396*00 

-1.12486*00 






h INChARO LIKE ZETA LIPIT 






U 

PHO 

S 

PORCGAP 

LC 

VC 

VC 

VX 

VV 

VZ 

PT/PT INF 

2.3307E* 

OC 1. 661 TE *00 

1. 83 12E-02 

1.13676-02 

2.3178E*0C 

2.4521E-01 

4.20576-16 

0. 

-2.45216-01 

2.31786*00 

9. 55256-01 





LEEWAPO LINE 

ZETA L IP IT 






U 

PHO 

S 

PORCGAM 

UC 

VC 

WC 

vx 

VV 

VZ 

PT/PT INF 

2.2307E* 

00 1. 861 7E *00 

1.83126-02 

1.13676-02 

2.3178E*€C 

2.4521E-01 

1.82586-11 

-2. 85266-11 

2.45216-01 

2.31786*00 

9.55256-01 


FCRCE CCEFf I C I ENT S 

CZ = 4.22900661E-02 CY* -1.73145544E-09 CO* 4. 239C0661E-02 CL- -l#T3l45544£-09 

VBAR- 3 .0 30 1 5755E-1 0 ZE AR ■ 6 . 66666667E-01 CP- 1 . 167 1 4 e4SE-C9 


71 



APPENDIX B 


STHACH. a . 00 0 0 0000 E *60 GANNA* r.40000GCOE*CC 1* 6.CCCC0CCCE-01 THETAD- 1 .OOCOOOCOE*01 AL PPA0» X .OOOOOOOOE-Ol 

EPS IC ON* 1 . OOOOO OOOE-C3 " 

AASt» 4.23895624E-01 

VTEST- 1 .CO PC 0000 E-03 vTESTI* 3.CCOOCOOOE-02 


N2E« 0~ ‘ 

SLOPE « lTOOOCOOO O EVQ0~~ * TRAN Sf » 1 
WANGLE* ~U6>TflA S72E- 0 2 


EPSIG- l.OOCCOOQ QE-03 EPSIGHX*' l.~O6OO0COQ£-C3 SPACEP- l.CCOCOOOOE-03 EPSIVAR* l.OOOOOOOOE-OS EPSINT* 2. 50000000E-02 


NCYCLE- 1 AT 11/23/H 10.44.25. 

ETAS 

7719 7 5292 7E -02 6. 8 191U42E-02 6.01069560E-02 

4. 62 292 5 20E -02 

4.1C711895E-02 

4.62292519E-02 

6 . 0 1 0 69 56 7E -0 2 

6.019) 7151E-02 

7.X9752535E-C2 

TTa5p 

-1.84558363E-16 -1.09258214E-C1 -2.16839987E-C1 

-1. 951674226-01 

-2.2463302 4E -09 

1.9516742 9E-01 

2.16839996E-01 

1.0929021 3E-01 

-1.87734 14 CE -14 
CPU) AT SKJCK 

2. 606 49 44 BE- 02 2.80235122E-02 3.36347846E-02 

4.08527973E-02 

5.02402 58 4E -02 

3.95597 5 53E-C2 

3.1 667275 9E -02 

2. 6061 545 2E -02 

2.48440665E-02 
CPU)’ A? ZETA-0 

3.31102988E-02 3.402601 43E-02 3.91575001E-0 2 

4 .8437260 IE -02 

6.25323730E-02 

4.6326364 3E-02 

3. 679 81 562E-02 

3. 1669 305 8E -02 


3.Q78 3229XE -02 
“V ~ 

3. * 0 54 6669 E -O 3 3.04 5 83404 E-03 2.49925858E-C3 l. 907566 57E-03 -2. e7172450E-O5 -2. 023 77997E-03 -2.59574138E-03 -3.13299132E-03 

-3T545 lflCCOE-03 

KCOUNt- 2 VNAX- 3 • 545700 CO E-03 EPSIG- 1.00CC0C00E-03 SPACER- 1.00000000E-03 VHXTEST- 1.13847682E-01 
OETfflN- 1.0l689ll9E-Ol 
~5feTA 

-5.5 2070562 € -O 4 5. 0 554 5 334E -04 -3.92264699E-C4 -2.15975846C-C4 -1.S4939215E-06 2. 15562375E-04 3.56269468E-04 5.15607810E-04 

5.6964 6920E-04 

'~NCy~CLlf-' t' AT 11/23/71 XC. 49.34. 


“Has 







7.14232221E-02 
7.25T49404E -02 
E7ASP 

6.76861689E-C2 

5.971469136-02 

4.6C132762E-02 

4. 106 92401 E -02 

4.64448 143E— 02 

6. 0 50 32 26 2E -02 

-Z.94372203E-15 

-1 .070 17 31 IE— Cl 

”2.1419 46 46 E- Cl -1.9 1571161E-01 

3.9 0915366E-O3 

1 .908426906—01 

2 .19578685E-01 

-1. 52 22838 IE-14 
CPU) AT STOCK 

2, 6 54279 4 9E- 02 
2. 51T12561E-02 

2.77148372E-C2 

3.33618575E-02 

4.06561636E-02 

5 .0 24 14689E-02 

3.9759327 7E -02 

3.2J421413E-C2 

CPU) AT ZETA-0 

3.27251379E-02 

3.363151 58E-C2 

3.87514139E-02 

4. BC 5939306-02 

6.25519315E-02 

4.66 378439E-02 

3.71 597108E-02 

6.780131 86 E -05 

6.01P56C81E-06 

-2.52866966E-05 

-1. 566745 81 E- 05 

-1.25864189E-05 

-1.58065137E-05 

-1.77 34 4153 E-05 


4. 811692E8E-05 


6. 8 707322 9E -02 
1.1C926022E-C1 
2.63731 17TE-02 
3.20650976E-02 
8.07266619E-C6 


APPENDIX B 


N* 9 M»2 NREA0*1 NSPACE-l NP = 

NA- 1 AM* c* N8— 

STMACH* 8.00C000006*00 GAMMA- 


5 NCNVRG«1 
2 8K8* C. 

1 .40QQ0QQC6*QC 


T» 6.0 COCO CCCE-01 


THE TAD* 1.000000006*01 ALPHAO- ' | .OOOOOOO OE-QI 


RANGLE" -1.655845726-02 


EPS IG* l.QOCCOCCOE-03 EPSIGMX* 1 .03000000 E-03 SPACER* 1 .OOOOOOOOE-03 EPSIVAR- 1.CCOOOOOCE-C8 ‘ EPSINT^~ 2. 50000 000 E- 02 
NCYCLE* 2 VTEST* 1 .OOCCOOOOE-03 VMAX« 6.78C12186E-0! AAST* 4. 2 3895624E-01 PTIBF- 1 . 08960* 26E *02 ' 

VT6ST * 1.C00000006-03 VTEST1* 3.CCOOCCCCE-C2 JJ ^ 

M2E * C 

SCOPE* 1.000000006*00 FTRANSF- 1 

KCOUNT= 12 V pax* 6.78C13166E-05 EPSIG* 1 .C0CCCCOOE-O3 SPACER- 1.00000000E-C3 VHXTEST- 1.138474466-01 ... 


SUMMARY PRINT BLOCK 



1-1 

1-2 

1-3 

1-4 

1-5 

1*6 

1-7 

1-8 

I-? 

PSIO 

-9.00006*01 

-fc,100£6*Cl 

-3.73656*01 

-1.81786*01 

-1.0489E-C9 

1* 8178E*01 

3.73656*01 

t . 10C6E* 01 

' 9. 0000 E *01 

PSISO 

-9.00006*01 

-6. 7566E*C1 

-4. 5 6C 86 *01 

-2* 34 5l£*Cl 

-1*40146-09 

2.34906*01 

4.56856*01 

6.76306*01 

9. 00 00 E *01 

XO 

0. 

5.5635E-02 

1.08946-01 

1.5460E-C1 

1.7633E-C1 

1* 5468E-01 

1.C894E-01 

5. 563 5 E-02 

-1.23086-11 

YO 

-1 .05B06-01 

-1.09396-01 

-8.3 1 e6E-02 

-5.C790E-02 

-3.22016-12 

5. 0790 E-02 

6. 3188 E-02 

1.0039E-01 

1. 0 5 806-01 

X08AR 

0. 

3.15526-01 

6.1 784E-0 1 

8.7723E-C1 

1.00006*00 

8.7723E-01 

6. 17846-01 

3. 15*26-01 

-6.98001-11 

VO0AR 

-6.0000E-01 

-5. 69356 -Cl 

-4. 7170E-O1 

-2.08C56-O1 

-1.83086-11 

2.88056-01 

4.71786-01 

5.69356-01 

6. 00006-01 

XS 

0. 

6. 94216-02 

1. 3 540E-C1 

1.9OC0E-O1 

2.19016-01 

1.9041E-01 

1.35836-01 

6.96316-02 

-1.54706-11 

YS 

-1 .70696-01 

-1. 60166-01 

-1.3830E-OI 

-0.2453E-C2 

-5.35676-12 

8.27526-02 

1.39126-01 

1.69196-01 

1.7985E-01 

XSBAR 

0. 

3.937CE-C1 

7. 68326-01 

1.C7 80E*C0 

1.24206*00 

l. 0799E*00 

7. 70326-01 

3.94906-01 

-0.77356-11 

YS8AR 

-1.01346*00 

-9.536eE-0l 

-7.84796-01 

-4. 67616-01 

-3.03796-11 

4. 69316-01 

7.88966-01 

5.5954E-01 

1.02006*00 

ETAS 

7.14236-02 

6.76066-02 

5. 9715E-02 

4.60136-02 

4.10696-02 

4.6445E-02 

6. 0503 E-02 

6 i 87076-02 

7. 2 5456- Cl 

BE T AO 

1.02316*01 

1 .0346 E *01 

1.08826*01 

1 . 1540E*C 1 

1.2353E*C1 

1. 14616*01 

1.07696*01 

1.02156*01 

1.00966*01 

XI 

0. 

5.5646E-02 

1.11296-01 

1.66946-01 

2.22586-01 

2. 7623E-01 

3. 3388E-C1 

3. 89526-01 

4.4517E-01 

CPSHOCK 

2.65436-02 

2.7715E-02 

3. 3 3426-02 

4 .06 56E-C2 

5.0241E-C2 

3.97596-02 

3.21426-02 

2.6373E-02 

2.51 716-02 

CPBODY 

3.2725E-02 

3.36326-02 

3.87516-02 

4.80 59E-C2 

6.2552E-C2 

4. 66 38 E-02 

3.71 60E-02 

3. 20<5 E— 02 

3. 11 08E-O2 

I 

TAU 

XI 

XO 

YO 

ETAS 

ETASP 




1 0. 

2 5. 564609976-02 

3 1.112921596-01 
A 1.669382 99 E-01 

5 2.2256*3996-01 

6 2.78230498E-O1 

7 3. 3387659BE-01 

8 3.89522698E-01 

9 4.451687976-01 


0. 

5.5Z460597E-02 
1 • 1 12921 99E-0 1 
1*669382996-01 
2.22 5843996-01 
2. 762304986-01 
3.328765986-01 
3. 895226986-01 
A.4516B797E-01 


0. 

5.563483156-02 
1.C8942518E-01 
l. 5467 6616E-C1 
1. 763269006-01 
1.546766166-01 
1.0 89425186-01 
5.56348315E-C2 
-1. 230759426-11 


-1.C579618B6-01 
-1.0C3919776-01 
-8.218764C3E-02 
-5.C79C3EC3E-02 
-3.228126106-12 
5.C79C3804E-02 
8*2 18764C3E-02 
1.CC391 977E-01 
1.05796 188E-01 


7. 14232 221 E-02 
6 .768616896 -02 
5 .9714691 3 E-02 
4.60132 762E -02 
4.106924016-02 
4. 644481436-02 
6.050 32 2626-02 
6. 8 7073 22 9E -02 
7.25449404E-02 


-2.94372203E-15 
-1.078173UE-C1 
-2.14194646E-01 
-1.91571161E-01 
3.98915366E-C3 
l. 908426 90E -01 
2 • 19578685E-0i 
1 • 10926022E-01 
-1.52228381E-14 


2ETA* o. ' 77; ; 

1»1 1*2 1*3 1*4 1-5 1-6 1-7 1-8 7 1-9 7 1*10 ' 


p 

2.7523E-02 

2.79 77E-C2 

3.0536E-02 

3 • 5190E-02 

4. 24 37 E-02 

3.44806-02 

2.9741E-02 

2 • 71 93 E-02 2. 67 55 E-02 



P/ROAST SC 

1. 53176-01 

1.5570E-C1 

1.69946-01 

1. 9 5e4E-Cl 

2.3617E-C1 

1.9189E-01 

1.6551E-G1 

1 .51346-01 1.4890E-01 


P/PTINF 

2.52606-04 

2. 56 76E-C4 

2.80256-04 

3.2297E-C4 

3. 6947E- C4 

3. 1644E-04 

2.7295E-04 

2.49«7E-fi4~ 2.45 55E-04 


P/P I NF 

2.46616*00 

2. 5067E*00 

2.73616*00 

3. 1 531 E*CO 

3. 8023E* CO 

3.0894E*00 

2. 66486*00 

2.436! E*00 2. 3972£*C0 


RHO 

1.81966*00 

1.84096*00 

l. 95976*00 

2. 16e7E*C0 

2.479IE*C0 

2.13736*00 

1.92316*00 

1.8040E*00 1. 78 326*00 


U 

2.32616*00 

2.32486*00 

2.32006*00 

2.3141 E*00 

2. 3094E*C0 

2.31466*00 

2.32086*00 

2.3258E*00 2.32716*00 


V 

6.7801 E-05 

6.01066-06 

-2.52876-05 

-1 • 5667E-05 

-1.2506E-C5 

-1.5807E-C5 

-1.77J4E-05 

8.8727E-06 4. 81 17 E-05 


w 

-2 . 5066E- 1 4 

-5.69986-02 

-1.02696-01 

-1.12326-01 

4.14256-03 

1.1936E-01 

1. 07526-01 

5.9268E-02 -6.1570E-I3 


uc 

2.31326*00 

2.31166*00 

2. 3Q49E*00 

2.29146*00 

2.2743E*C0 

2.29236*00 

2. 30596*00 

2.31276*00 2.3r*2C*00 


VC 

2.4479E-01 

2.52 »5E-C1 

2.80486-01 

3.4027E-01 

4.0100E-01 

3.4O41E-01 

2.8062E-C1 

2.5287E-01 2.44086-01 


HC 

-2.4647E-14 

2.36856-02 

4.24706-0 2 

4.0298E-C2 

4.14256-03 

-3.33006-02 

-3.76996-02 

-2.1450E-02 1. 76146-11 


VCC 

2.4479E-G1 

2. 479TE-01 

2. 68576-C1 

3.26916-01 

4.01006-01 

3.24V6E-01 

2. 665CE-01 

2.4741E-01 2.4488E-01 


HCC 

-2.50666-14 

-5.43316-02 

-9.13416-02 

-1. 02676-01 

4.1425E-03 

1.09HE-01 

9. 56 39 E-02 

5.6495E-02 -6.1926E-13 


vx 

-2. 50666-14 

7.26 776-C2 

1.58026-01 

2.7856E-C1 

4. C100E-C1 

2.7394E-01 

1. 5377E-01 

7.05C8E-02 -2.7069E-11 


VY 

-2. 44 79E-C1 

-2.43236-01 

-2. 35596-C1 

-1.99546-01 

4. 1425E-03 

2.04806-01 

2.37756-01 

2.43786-^01 2.44886-01 


VZ 

2.3132E*00 

2.31166*00 

2.30496*00 

2.29146*00 

2.2743E*CO 

2.29236*00 

2.30596*00 

2.31276*00 2.3142E«00 


PSINOR 

-6.2C88E- 13 

i.eccee*oo 

3.92216*00 

6 .91 1 3E*C0 

9.99976*00 

6.81496*00 

3.01506*00 

1.74636*00 -6.8998E-10 


TMETNCR 

0.39596*01 

8.34466*01 

8. 4 1776 ♦ C 1 

0. 50 596*C 1 

6.98976*01 

8. 4931 E*01 

8.41266*01 

0.3985E*O1 8.39606*01 


XBAR 

0. 

3. 1552E-CI 

6. 1 7E46-01 

6 . 7723 E-Cl 

1.00006*00 

8.77236-01 

6.17646-01 

3.15526-01 -6.90006-11 


XBHLD 

0. 

-6.980CE— 11 

-6.98006-11 

-6.9 800E-1 1 

- (• 98006-11 

-6.98006-11 

-6. 9800E-11 

-6.98006-11 -6.98006-11 


YBAR 

-6.0000E-01 

-5 .69 35E-01 

-4. 71786-Cl 

-Z.88C5E-C1 

-1.83086-11 

2.8805E-01 

4.71786-01 

5.693*6-01 6.00006-01 


YBHLD 

-6.O0C0E-01 

6.000CE-01 

6.00006-01 

6.0000E-C1 

6. COOOE-Ol 

6.0000E-01 

6.0000E-01 

6.00006-01 6.0000€-0r 


ETA 

0. 

C. 

0. 

C. 

C. 

0. 

0. 

0. 0. 


G 

- 3 .0 758E-C 3 

-3.1485E-03 

-3.27256-03 

-3.35776-03 

-2.54696-03 

-3.37696-03 

-3.2747E-03 

-3.1631E-C3 -3. 11 12E-03 


DEONS 

5.59866*00 

5 .60026*00 

5.60816*00 

5.62566*00 

5.65516*00 

5.62616*00 

5.6C87E*00 

5.60C8E+00 5.59«E*0O 


AM 

6.77586*00 

6 .75836*00 

6.66506*00 

6.51616*00 

6.32356*00 

6. 5373 E*00 

6.69306*00 

6.7B8?E*00 6.80626*00 


CROSSM 

7.30176-14 

1.6564E-01 

2.9472E-C1 

3. 15896-01 

1.1343E-C2 

3. 3668E-01 

3.09746-01 

1.72946-01 1.60086-12 


SB AP 

6. 45836-02 

6.4583E-02 

6.45036-02 

6.45C3E-C2 

6.45836-02 

6.4583 E-02 

6.4563E-02 

6.45636-02 6.45B3E-02 


POROGAM 

1.1905E-02 

1.19 0 56-02 

1.14C5E-02 

1.19C5E-C2 

1.19C56-C2 

1. 1905E-02 

1. 19C5E-02 

1.19C5E— 02 l. 19056-02 


P T/PTINF 

e.50906-01 

6.5O90E-O1 

8.50906-01 

8.5C906-C1 

e.5C506-0l 

8.50906-01 

8.50906-01 

e.5OS06-0l a. 50906-01 


PT 

9 . 271 5E* 01 

9.27152*01 

9.27156*01 

9.27156*01 

9.27156*01 

9.27156*01 

9. 27156*01 

9.27156*01 9.27156*01 


BERNOUL 

-7.66166-10 

1 .27 12E-10 

-4. 7316E-10 

-1.99966-10 

-2.51756-11 

-2. 12646-10 

8. 1 193E- 10 

-5.38606-09 -3.8585E-10 


DVOZ 

-2. 53346-01 

-2.4564E-01 

-2.36C7E-C1 

-2.44 39E-C1 

-2. 81846-Cl 

-2.43736-01 

-2.3511E-01 

-2.46496-01 -2.34S0E-01 


0P07 

4.99296-29 

2.73 70E-C4 

1.15536-02 

2.1420E-C3 

4.9457E-C6 

2.40 756-03 

1.25936-03 

2.94376-04 2.99846-26 


PP 

-4 .48336- 16 

2. 51 5 26-C2 

6.38T5E-C2 

1.33056-C1 

-7.3627E-C3 

-1.4036E-01 

-6.3555E-C2 

-2.47C4E-02 -5.O043E-15 


UP 

-2.5C66E-14 

-5.6998E-02 

-1.02696-01 

-1. 1222E-01 

4. 1425E-03 

1.19366-01 

1 .07526-01 

! .92666— 02 -6.15706-13 


HP 

-1.1052E*00 

-9 .8 36 4E-01 

-5.31316-01 

1.01536*00 

2.2444E *00 

9.93486-01 

-5.8959E-01 

-1.0252E*00 — 1 • 1419E*00 






HINCHARO t I A 6 ZETA LIMIT 





U 

RHO 

S 

PORCGAM 

LC 

VC 

wc 

vx 

VY V l 

PI /PI JNF_ 

2.33016* 

00 1.8793E*CC 

1.93416-02 

1. 1379E-C2 

2.31726*00 

2.4515E-C1 

4. 20466-16 

0. 

-2. 45156-01 2.31726*00 

9.52806-01 





LEEhAPO LINE 

ZETA LIMIT 





U 

RHO 

S 

PORCGAM 

LC 

vc 

HC 

vx 

VY VZ 

PT/PTINf _ 

2.33136* 

OC l.»444E*rO 

1.7327E-C2 

1.13566-02 

2. 3183E*0C 

2.45276-01 

1.B263E-11 

-2.8533E-11 

2.4S27E-01 2.31836*00 

9. 57616-01 


FCPCE COEFFICIENTS^ 

CZ» 4.23925916E-02 CY = 4 . 6CC560 l 2 6-03 CC* 4. 240C5572E-O2 CL- 4.52696412E-03 

YBAfi* -e.C9B55C34E-04 ZeAP- 6. 6666666 7E-01 CM* -3.101430606-03 
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APPENDIX B 


STHACH- 8.000000006*00 GAAMA» 1 .40000CQGE*OC T« 6.00000CC0E-O1 TMETAO 3 1 • OOCOOOOOE+OL ALPfAO* 2 .OCOOOOOOE*00 

epsigo - iro?oocooor-o3~ 

MST» 4 .1389562 46-0 1'_ 

~ vTESt ■ t.COOCOOOOE-03 VTEST1- 3.COOOCCGOE-02 


SLOPE- l.C OCC6C00£*O0 KTRANSF- 1 
~P Tw5lT- ~ 3~.31 169 1 44 E - 0 1 


~E F5TS^ ~TTOOOOOOOOE-Q3* EPSIGH*- 1.03000000E-C3 SPACER 3 1 .0C000000E-O3 EPSIVAR- 1 .OCOCOOOOE-08 EPSiNT- 2. 5CCCCOC0E-O2 


-wEvCLE" 1 AT 11 /23/11 10.50.14. 

“HAS ‘ 

A.O^JSflflnJF^^SiSffBeaCTSE-CZ 5.22616620E-02 4.1SCS7351E-C2 

4.10322017E-02 

5 .05404994 6-02 

6. 803234616-02 

7.850387136-02 

8.3368221SE-C2 
fTASP~ ‘ 

-1.5103C847E-15 -7.96801622E-C2 -1 .639331726-01 -1.23242202E-01 

7.9783115 8E -02 

2.686 72648E -01 

2.716137436-01 

1.41854379E-01 

-2.067418106-14 
CPHV At SHOCV 

4.055097601=02 4.143225 56E-C2 4.59023081E-02 5 .0 1421 199E-02 

5.11495725E-02 

3.21161771E-02 

2.1*5383406-02 

1.457924616-02 

l. 31 057 10 7E -02 
CPfll AT ZETA-0 

4V8i*0i 8466E-02 4. 9 131 17 47E-C2 5.40674504E-C2 6. 1 17C5403E-C2 

6.1 32 989 77E -02 

3.1 7268 11TE-02 

2.164826606-02 

1.74766251E-02 

1. 71248353E-C2 
V 

— =97ff370iO54E-O3~9. 459778176-03 -7. 545353026-03 -4. 745926 13E-03 

7. E3098167E-04 

-1.1C366227E-02 

-1.225282086-02 

-1. 429924 94E-02 

*'-1.555441606-02 

'KCOUNT« "13" "VPAX- 1 . 5 5544 168E-0 2 EPSIG- 1.0CCC0CCCE-C 3 SPACER- l. OOOOOOOOE-03 VMXTEST- 
OlTERK- " 9^1 216668 IE— 02 
'GET A 

— 1V757O5050E-03 1.713514656-03 1.28641629E-C3 9. 170745C9E-04 3.55273348E-04 1. Oe40C409E-03 

1.136735 17E-01 
l » 55 11 5695E-03 

2.12212091 E-03 

' “2 .^32711 126-03 

NCYCLE- 2 AT 11/23/11 1G. 55.17. 

“EtAS- 

“ 6.26909720E-02 5.97942222E-02 5.35480783E-02 4 .2 8260C56E-C2 

4.142747506-02 

5. 162450356-02 

6.95ei50306-02 

8.C625952 2E-C2 

8~. 560094766=02 
ETASP 

-7.73023930E-16 -8.4 1263462E-C2 -1.7 14355C1E-C1 -1.32575785E-01 

8.1 30 65466E-02 

2.8C716053E-01 

2 .81299Z026-O1 

1 .4e465C 8 7E-01 

—1.83634 63 IE -14 
CP HI AT - SFOCK 

"4.I707B240E-02 4.2 5910411E-C2 4.68394346E-02 5.086823O2E-C2 

5.1 440L036E-02 

3.3CC 888746-C 2 

2.244250366-02 

1.57254850E-C2 

1.424076286-02 
CPTn _ AT ZETA-o 

4.94614482E-02 5.05247 370E-C2 5. 5 286 5504E-02 6 .20756 1 38E-02 

6. 1 59 37 145E-02 

3.35939129E-02 

2.324537296-02 

1. 910007386-02 

1. 86581 896E-02 

' V “ * 

1V49 7l 4 3 39 E -04 6.59535718E-C5 -4.17424518E-C5 - 8. 976777 52 E-C5 

-4.438726326-05 

-3.956666C5E-04 

-3.159062556-04 

-3.9644 185 5E-C5 


5^56 SCI 220 E -04 
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N= <f M«2 NREAD=1 NSPAC6-1 NP* 5 NCKVRG-2 

NAo l AKA- 0. KE- l 6N8“ <J. ~ 

ST MACH- 8.00C000006*00 GAMMA- 1.400000006*00 T* 6.CC0C0CC0E-01 THE FAD- 1 . 00G00GC06*Ol AlPhAD- 2 .0000 000 0E *00 

R ANGLE- 3.311691**6^01 _ - - - " 


EPSIG* l.COOQOGOOE-03 6PSIGMX- 1 .OOOCOOOCE-03 SPACER- I .OOOOOOOQE-03 EPSIVAR- 1 .OCOOOOOOE-C 8 EPSlNTfi 2. 500000006-02 
NCVCLE* 2 VTEST* 1 .OOCCCOOOE-C3 VPAX» 5.56901220E-C4 AASI- A. 2 389562*6-01 PT INF- 1.06940*266*02 __ /J 

VT6ST- l.COOOOGOOF-03 VT6ST1- 3 .000000006-0 J ' __ ___ 

M2 6* C ‘ J ‘ 

SLOPE- 1 .C0CC9OOOE*OO KTRANSF- I 

KCOUNT- 23 VMAX- 5.569C122CE-04 EPSIG- 1.COCOOOOCE-C3 SPACER- 1 . 00000000 E-C 3 VMXTEST- 1 . 134191 36E-01 ' 


SLMMARY PRINT BLOCK 



I»l 

1-2 

I *3 

I»* 

1-5 

1-6 

1-7 

1*8 

i »9 1 

PSID 

- 9 .OOOOE* PI 

-6.l0CtE*Cl 

-3.73656*01 

-1.81786*01 

-1.0*896-09 

1.81786*01 

3.73656*01 

6.10066*01 

9.00006*01 

PS I SO 

-9.00006*01 

-6.70556*01 

-*.*9836*01 

-2.31586*01 

-1. A039E-C9 

2.39*76*01 

*.65336*01 

6.031*6*01 

9.00006*01 

XO 

0. 

5.56356-02 

1.085*6-01 

1.5*686-01 

1.76336-01 

1. 5A68E-01 

1. C894E— 01 

5.56356-02 

-1.23086-11 

VO 

-1. 05806-01 

-1.00356-01 

-0.31086-02 

— 5.C750E -02 

-3.22816-12 

5.0790E -02 

8. 31 88E-02 

1.00396-01 

1.0S80E-01 

X08AR 

p. 

3.15526-01 

6.176*6-01 

6 .77236-01 

1.00006*00 

8.7723E-01 

6.118*6-01 

;:i5?2t-or 

-6798006-11" 

Y08AR 

-6.00006-01 

-5.65356-01 

-*.71766-01 

-2. 83056-Cl 

-1. 03086-11 

2.8805E-01 

*.71706-01 

5.69356-01 

6.00006-01 " 

xs 

0. 

6.779 56-02 

1.32716-01 

1.87606-01 

2.19386-01 

1.94436-01 

1.39916-01 

7.20506-02 

-1.60476-11 

YS 

-1.69706-01 

-1. 60196-C1 

-1. 32636-01 

-8.02*36-02 

-5.375*6-12 

8.6351E-02 

1.4761E-01 

1. 81286-01 

1793366-01 

XS8AR 

0. 

3.8* 5CE-QI 

7.526*6-01 

1.06*0E*CQ 

1.2**26*00 

1.10276*00 

7.93*76-01 

4 .Q884 E-QL 

-9.10016-11 

YSBAR 

-9.62*06-01 

-9.C8*66-01 

-7.52196-01 

-*.55086-01 

-3.0*856-11 

*.89726-01 

8.37126-C1 

1.02616*00 

1.09666*00 

ETAS 

6.26916-02 

5.9794E-02 

5.3**86-02 

*.20276-02 

*• 1A27E-C2 

5.16256-02 

6.5 5 6* E-02 

8.06266-02 

8.56016-02 

8ETA0 

1.16316*01 

1.17C 86*01 

1. 2C 706*01 

1.2*C5E»C1 

1.2*526*01 

1.08*96*01 

9.82036*00 

9.10656*00 

6.94386*00 

XI 

0. 

5.56*66-02 

1.11296-01 

1,665*6-01 

2.2258E-Q1 

2.7823E-01 

3.33886-01 

3.89526-01 

*.*5176-01 

CPSHOCK 

*.17036-02 

*.25916-02 

*.68396-02 

5.C8 686-C2 

5.i**OE-C2 

3.30096-02 

2.2AA3E-C2 

1.57256-02 

1.42*16-02 

CP BODY 

* .9*61 E-02 

5.C525E-02 

5.52676-02 

6.20766-C2 

6.159*6-02 

3.359*6-02 

2.32*56-02 

1.91006-02 

1. 0658E-C2 - 

I 

TAU 

XI 

XC 

YO 

ETAS 

ETASP 



1 C. 

0. 


0. 

-i.C 579618 86-01 6. 

2 6909720 E-02 

-7.730239306 

i-16 



$.544409976-02 5 . 54 4609976 -02 5.543*83156-02 -1 .CC 391*7 76-01 5.979*32226*02 -8. *1263*626-02 
X • 1 1292 l 99F-0 1 1. 112921996-C1 1. 089*251 6E -01 -8.31 876AC3E-02 5.35*607836-02 -1.71*355016*01 
J.64938299E-01 1 .44 938299E-01 1.546786166-0 -5.C79C38C3E-02 *.282680966*02 -1.32975789E-01 
2.225e*399E-0l 2. 2256*3996-01 1. 743269806-01 -3.228124106-12 *.1*27*7506-02 8.13865*666-02 
2.7C230AS8E-01 2. 762304* 66-01 1.5*6786166-01 5. C 7903 80*6-02 5.162*50356*02 2.8C716053E-C1 
3.338765986-01 3 . 336 765S 06-0 1 1.089*25186-01 0.318744036-02 6.950350306-02 2.812992026-01 
3.855226586-01 3.855226586-01 5. 56340U5E-C2 l.CC 39157 76-01 8.062599226-02 l. *8*650876-01 
*.*51687576-01 *.*51687576-01 -1.230759*26-11 l.C5T56ie6E-01 8.56009*366*02 -1.8363*8316*1* 


261 A- 0. 




I»2 

1*3 

I»* 

1*5 

1*6 

1*7 

1*8 

1*9 

P 

3.58916-02 

3.4*236-02 

3.880*6-02 

4.21596-02 

*. 1958E-C2 

2.79586-02 

2.27836-02 

2.07116-02 

2.0490E-02 

P/ROASTSC 

1.997*6-01 

2.02706-01 

2. 1 5S56-C1 

2.34646-01 

2. 33506- Cl 

1.55596-01 

1.26796-01 

1.15266-01 

1. 1403E-01 

P/PTlNf 

3.29406-0* 

3.34286-C* 

3. 56136-C* 

3.07286-C4 

3.85076-C* 

2.56596-04 

2.09106-04 

1.90006-0* 

li 80056-04 

P/P INF 

3.21596*00 

3.26356*00 

3.47486*00 

3.78106*00 

3. 759*6*00 

2.50506*00 

2.04146*00 

1.85576*00 

1.03596*00 

RHO 

2.18876*00 

2.21156*00 

2.31*26*00 

2.4570E*00 

2.4* 70E*C0 

1.83116*00 

1.58206*00 

1.47786*00 

1.4666E*00 

U 

2.31 5*6*00 

2.31*5E*CC 

2.31156*00 

2. 3064E*C0 

2. 3077E*C0 

2.31716*00 

2.32676*00 

2.33396*00 

2.33576*C0 

V 

1.4971E-0* 

6.595*6-05 

-*.17*26-05 

-8.97486-C5 

-4.4387E-C5 

-3.95676-C* 

-3.15916-04 

-3.96446-C5 

5.56906-04 

M 

-5.5898E-1* 

-3.811 26-CZ 

-6,237*6-02 

-4.95616-02 

8.21986-02 

1.90136-01 

1.59176-01 

€.29956-02 

-4.06786-13 

uc 

2.30266*00 

2.30C 76*00 

2.2 9396*00 

2.2816E*C0 

2.27266*00 

2.299*6*00 

2.31516*00 

2.32166*00 

~ i. 32 2t 6*00 

VC 

2.43756-01 

2.51626-01 

2.79136-01 

3.387*6-01 

*.00606-01 

3.41096-01 

2.81436-01 

2.53196-01 

2.46 30E-01 

WC 

-9.54006-1* 

4.22036-02 

8.21726-C2 

1.02546-C1 

6. 2198E-C2 

3.71*66-02 

1.34666-02 

1.980*6-03 

1.78916-11 

VCC 

2.43756-01 

2.52536-01 

2.856*6-01 

3.51C2E-01 

*.00686-01 

2.95926-C1 

2.43676-01 

2.41166-01 

2.46306-01 

HCC 

-9.5898E-1* 

-3.63*76-02 

-5.5*696-02 

-*.52116-02 

8.21986-02 

1.73656-01 

1.41*66-01 

7.90S7E-02 

-4.48016-13 

VX 

-5.58986-1* 

5.0617E-0Z 

1.93366-01 

3.19376-01 

4.C068E-01 

2.26976-01 

1.07826-01 

*.77126-02 

-2.820*6-11 

VY 

-2.4375E-01 

-2.3B50E-C1 

-2.17**6-01 

-1. 52526-C1 

8. 2198E-C2 

2.57306-01 

2.60316-01 

2.49276-01 

2. *6306-01 

VZ 

2.30266*00 

2.30C7E*00 

2.29396*00 

2.28 16E*C0 

2.2 726E*C0 

2.299*E*00 

2.31516*00 

2.32166*00 

2. 3227 E«C0 

PSINOR 

-2.30636-12 

2. 2555E*00 

4.81826*00 

7.968*E*00 

9.5989E*00 

5.63726*00 

2.666*6*00 

1.177*6*00 

-6.9573E-10 

the ingp 

8.39576*01 

8.40066*01 

8.460*6*01 

8.62 126 *C 1 

8.79606*01 

8.36*66*01 

8.35916*01 

8.38736*01 

8.39*76*01 

XBAR 

0. 

3. 15526-C1 

6.1 78*6-01 

8.7723E-C1 

1. 0000 E *00 

8.77236-01 

6.178*6-01 

3.15*26-01 

-6.9800E-11 

XBHLD 

0. 

-6.980CE-11 

-4.98006-11 

-4.98006-11 

-4.9800E- 11 

-6.90006-11 

-6.90006-11 

“4.9800 E-ll 

-6.9800E-11 

YBAR 

-6.00006-01 

-5. 65356-01 

-4.71786-01 

-2.8BC5E-C1 

- 1. 8308E- 11 

2.88056-01 

*.71786-01 

*.69356-01 

6.00006-01 ” 

YBHLD 

-6.00006-01 

6. OOOCE-Ol 

6.00006-01 

6.C0C0E-C1 

4.CCG0E-C1 

6.00006-01 

6.00006-01 

4.00COE-01 

6.00006-01 

ETA 

C. 

c. 

C. 

C. 

C. 

0. 

0. 

C. 

0. 

G 

-2.8630E-03 

-2.5312E-C3 

-3.22026-C3 

-3.30306-C3 

-3.4303E-03 

-3.9953E-03 

-3.70876-03 

-3.3512E-03 

-2.79586-03 

DEONS 

5. 59*6E*00 

5 .59626*00 

5.60376*00 

5.621*E*C0 

5.65586*00 

5.63286*00 

5.61526*00 

*•60496*00 

5.60 5*6*00 

AH 

6 •* 778 6*00 

6.46266*00 

6.397*6*00 

6.31186*00 

4.31766*00 

6. 7*066*00 

6.96 23E*00 

7.06766*00 

7.07956*00 

CROSSP. 

2.68296-13 

1.C64CE-01 

1.72576-C1 

1.35*96-01 

2. 2*896- Cl 

5.5124E-01 

*.75196-01 

2.51116-01 

1.23296-12 

SBAP 

7.1 441E-02 

7.1**16-02 

7.1**16-02 

7.1*416-02 

7.1441E-C2 

7. 1**1 E-02 

7.1**16-02 

7.1**16-02 

7.1*416-02 

POROGAP 

1.1907e-O2 

1.15876-02 

1.19676-02 

1.1967E-C2 

1. 1987E-C2 

1.19876-02 

1.19876-02 

1.19876-02 

1.19876-02 

PI/PT INF 

8.36**6-01 

e. 3644E-C1 

8.36**6-01 

8.36**6-01 

8.36**6-01 

8. 36446-C1 

8.364*6-01 

6.36*46-01 

8.3644E-C1 

PT 

9.11396*01 

9.1 1356*C1 

9.11396*01 

9. 11 39£*C1 

9.1139E«C1 

9.11396*01 

9.11396*01 

9.11396*01 

9.11396*01 

BERNOUL 

-3.73576-09 

-6.919*6-10 

-3.51286-10 

-1.3*776-09 

-3.43096-10 

-2, 5996E-C8 

- 1. 4T76E-C 8 

-7.99626-09 

-5.16906-00 

OVDZ 

-2.41*56-01 

-2.36386-01 

-2.4 3C96-01 

-2.50226-01 

-2. 77** E- Cl 

-2.3*7*6-01 

-2.2**06-01 

-2.49S8E-01 

-2. 72*76-01 

OPOZ 

7.71 55E-20 

1.2590E-C* 

4.51366-0* 

4.39586-C* 

1.53896-C3 

5.81676-C3 

2.61126-C3 

5.54926-04 

1.27016-26 

PP 

-9.2*01 6-16 

2.61766-02 

6.01366-02 

5.0*196-02 

-1.4741E-01 

-1.97716-01 

-5.3934E-02 

-1.61326-02 

-3.0*516-15 

UP 

-9.5898E-1* 

-3.61126-02 

-6.237*6-02 

-*•95416-02 

8.21906-02 

1.90136-01 

1.59176-01 

€.29956-02 

-4.06786-13 

WP 

-7.7945E-01 

-6.5712E-C1 

-1.480*6-02 

1.29196*00 

2.315*E*C0 

8.06296-01 

-1 . 16666*00 

-1. !211E*00 

-1.48856*00 





WIKCWARC LIKE Z6TA LIMIT 





U 

RHO 

S 

PORCGAM 

UC 

VC 

t*C 

VX 

VY 

vz 

2.3179E* 

CO 2.22826*00 

4.6*516-02 

1. 14916-02 

2.3C5CE*CC 

2.43866-01 

*.18256-16 

0. 

-2.43066-01 

2.30506*00 





L66MAP0 line 

ZETA LIMIT 





U 

RHO 

S 

PORCGAM 

uc 

VC 

MC 

VX 

VY 

VZ 

2.3M2E* 

OC 1. 53B0E *00 

4.67436-03 

1.12156-02 

2.32826*00 

2.46316 -Oi 

1.83*06-11 

-2.865*6-11 

2.44316-01 

2.32826*00 


1-10 


PT/PT1NF 

0.90366-01 


PT/PTINF 

9.87806-01 


FORCE CC6FFIC1ENTS 


CZ- *. 336 30*8*E-02 CV- 5.232*3*6*6-02 CC« *.655e7Ct 16-02 CL* 5.075*75836-02 
YBAR» -1 .588712196-02 26AR* 6. 6 6666667E-01 CM* -6.2236* 796E-02 
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APPENDIX B 
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""gr reOE- 1 .M06000QE-T3 

AAST- 4 .23 895624E-01 

~V1ES7- l.COOCOOOOE-03 ~ V7EST1- ~3.6cOODOOOE-0 2 
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HOPE- l.O OOCOO OOE+OO UTRANSF- I 


RjiN'ClE- 6.6 23 182 8 7E -01 ‘ 


E PSIG- l.OO OCOOOQE -03 EPS I G MX- “ K 000000006-03 SPACER- I .OOOOOOOOE-O 3 EPSIVAR- 1 .CCOOOOCCE-C 8 EPSINT- 2. 50COCOGOE-02 


NCYCLE- 1 AT 11/23/71 10.56.C3. 

“eTas 

5.5M43294E-02 "4^69744546-02 4.125 50 504E-C2 4.26159149E-02 5.9301B690E-02 8.23256429E-02 9. 75278923E-0 2 

1.0392TS39E-01 

~ET* Tp 

1.0256600 7E-16 -6.83148663E-C2 -1.41625391E-01 -9.127S9147E-02 1.66148739E-01 3.9161921 5E-01 3 .6C148845E-01 2.01549240E-01 

-2 .7 5899 A A 3E -14 ' _ 

C^TTl AT SHOCK ' _ * 

6. 23QB1671E -02 6.293506876-02 6^ 508AB005E-02 6.50554219E-02 5. 51913507E-02 2.92340819E-02 1.55382225E-02 8.0A002A35E-03 

6.190486476-0 3 

CPU) AT 2ETA- 0 

7.1B6 71 981E-02 ~ 7^296400 45E-02 7.6138 5638E-02 7 .8 18171C4E-C? 5. 85847833E-02 1 .9ei 89549E-0 2 9.52996627E-03 8. 22316664E-03 

8. 50 866 16 IE- 03 _ 

V _ 

3. 1 3 590 3 76E -03 4. 261 16068E-03 3 . 13709417E-03 2.C0123827E-03 4. 51 393242E-04 -1 . C7 370231E-02 -1. 14404335E-02 -8.64716521E-03 

^37331212646- 03 

KCOU NT- 24 VMAX- 1 .144043356-02 EPSIG- 1 .O0C00000E-03 SPACER- 1. 00000000 E-C3 VMXTEST- 1 • l 1 6 5 1068E-01 
O^TEftM- 4.46816V 52E-02 
deTa ~ ' ' 

-6.65642026E-04 -7;546030 87E-C4 -5.65569366E-04 -3.63CB4535E-04 -2.02071743E-04 3.47875098E-04 6. 7C528349E-04 1 .09556953E-03 

~B. 284650806-04" 

~NCYC~LE- 2 Af~ 11/23/71' 11.01.00. 


~etas 

?. 64 A0T471E-02 


~gT«P~ 

- 2*141651166-14 
CPUJL _* T _SfOCK_ 
_6^i8116966E— 0 2 
6.57651C52E- 03 


5. 42497263 E-02 


•6.77022706E-02 - 


6. 236520 64E-C2 


CP« H AT 2ETA.Q 
7.1334953ZE-02 
8. 99560551E-03 

v ~ 

2. 00708611 E- OS 
3.22S46646E-04 


7.231 419416-C2 


1 . 03949796E-05 


4 . 913 187616-02 
■1.37829C37E-01 - 
6 .4646045 8E -02 
7.562178796-02 
" 1.64161191E-C7 


4.09919658E-C2 

8.8572C672E-C2 

6.47838567E-02 

7.79172893E-02 

7.28417927E-C7 


4.24138432E-02 
1.72815243E-01 
5. 5 1927 19 7E -02 
5.92372194E-02 
-4.446016936-05 


5.96497 44 IE-02 B . 255 61 713E-02 
3 .958885 57E-C1 3. 735483086-01 

2.96374577E-C2 l . 555 80359E-02 
2.1 12 54900E-02 1 . 05087409E -02 

-5. 551 13121E-04 -2 .810419306—04 


9.E623461 BE -02 
2.02441*336-01 
8.555831286-03 
8. 80368423E-03 
- 1. 0390 03 09 E -05 



APPENDIX B 


N* 9 M-2 NRfAC-1 N$PACE*1 NP* 5 NCNVRG-3 

NA*-i — ANA = — C. ; ; NB=»~l BNB= — 0. ~ J ~ ' ' 

STHACH« fl. 0 0000000 E* CO GANNA- 1 .4GOOOOGOE*OC I- 6.C00C0CCCE-01 THEIAO- 1 - OOCOCOOO E+Ol ALWAD- 0000000 0 E»60 

RANGE E « 6.623382076-01 ' 


EPS IG* 1. 000000006-03 EPSIGFX* I . OOOOOOOOE-Q3 SPACER- 1. 0 000000 OE -03 EPSIVAR- 1 .000000006-08" 'EPSlNT- 2.50 000 00 06-02 
NCYCLE- 2 VTEST- 1.0CCQC0006-C3 VHAX* 5. 55 1 1 31216-C4 AA SI - 4.238956246-01 . PTIKF- l.C B96Q4 2 6E*02 

VTESF- l.COOCOOOOE-03 > TEST I- 3.CCOOCOOCE-02 _ 

H2E- c ' “ * ~ . 7LIT17J "7" ! 

SLOPE- 1.000003006*00 XTRANSF- 1 ' 

KCOUNT- 3* VHAX* 5.** 113121E-04 EPSIG* I .OOCOOCOO 6-03 SPACER- I.OOOOOOOOE-C3 VNXTEST- U 11 t 83828 6-0 1 


SUFPARY PRINT CLOCK 


1-2 1*3 I«4 


i-5 i-6 i-7 ' i-e~ I«9 Tii'cT 


PSIO 

PSISO 

xo 

VO 

XOBAR 

VOBAR 

xS 

VS 

XSBAR 
VSBAR 
ETAS 
BE T AO 
XI 

CPSHOCK 

CPBODY 


-9.0000E*0i 

-6.10C6E*C1 

-3. 73656*01 

-1 .81 78E*01 

-1.0989E-09 

1.81786*01 

3.73656*01 

6 . 1 006E* 01 

9.0000E*01 

-9. 00006*01 

-6,66 7 4£* 01 

-9.95116*01 

-2.29fSE*Cl 

- 1. 9107E-C9 

2.9619E*01 

9.76626*01 

6.92036*01 

9 .00006*01 

0. 

5.5635E-02 

1.0899 E-0 1 

1.5968E-01 

1 ■ 76 33E-01 

1. 5968E-01 

l.C 894E-C1 

5.56356-02 

-1. 2308E-11 

-1 .0580E-01 

-1.0039E-01 

-8. 3188E-02 

-5.07906-02 

-3. 22816-12 

5.0790E-02 

8.31 88E-02 

1.C039E-01 

l.C580£-Cr 

0. 

3.15‘26-Cl 

6.1789E-01 

8.77236-01 

1.0000E*00 

8.7723E-01 

6.17846-01 

2.TSI2E-M 

-6.9800E-11 

-6.0000E-01 

-5.6935E-01 

-9.7178E-01 

-2. 88C5E-CI 

-1.83086-11 

2.8805E-01 

9.71 78E-01 

5.6935E-01 

6. 00006-0 r 

C. 

6.66626-02 

1.3079E-01 

1.86186-01 

2.2092E-C1 

2.00686-01 

1.9597E— 01 

7.5826E-02 

-1.68996-11 

-1 .6327E-01 

-1.5960E-01 

-1.2852E-01 

-7 . 8972E-C2 

-5.92706-12 

9.19906-02 

1. 6020E-C1 

1.9969E-01 

2. 1332 E-OI 

C. 

3.7806E-01 

7.9199E-01 

1 .05 596 *C0 

1. 25006*00 

1.13816*00 

8.2782E-01 

9.3003E-01 

-9.5891E-11 

-9.2596E-01 

-E.76766-C1 

-7. 2888E-01 

-9.97876-01 

-3.C778E-11 

5.21926-01 

9.0B56E-01 

1.13226*00 

1. 20986*00 

5.6440E-02 

5.92 5CE-02 

9.9132E-02 

9.C9S2E-C 2 

9.2919E-C2 

5. 96506-02 

8.29966-02 

5.86236-02" 

“l.fiVfYt-oT " 

1.3273E*01 

I. 331 6E*01 

1. 3 989E *01 

1.3500E+01 

1 . 27 59E *0 1 

1.0S32E*01 

9.13896*00 

8. 2839E*00 

8. 0918E *00 

0. 

5. 5696E-02 

1.1129E-01 

1.66996-01 

2.2258E-C1 

2.78236-01 

3.33 C8E-01 

3.89526-01 

9.9517E-01 

6.1812 E- 02 

6.2369E-02 

6.9696E-02 

6.97E9E-C2 

5. 5193E-02 

2.9637E-C2 

1.5998E-02 

6. 5556E-03 

6.5765E— 03 

7.1 335E-02 

7.2319E-02 

7.5622E-C2 

7 . 7917E-02 

5. 9337E-02 

2.1125E-02 

1.0509E-02 

8. 8037E— 03 

8.99 56E-03 


1 TAU 

1 0. 

2 5.564609976-02 

3 i . 112921 99E -01 

9 1.6693B299E-01 

5 2.22 5843996-01 

6 2.7C23049BE-01 

7 3.33E76598E-01 

8 3.895226986-01 

9 4.451687976-01 


XI 

0. 

5.5646C9976-02 
1. 112921 99E-01 
1 • 66930 299E-0 1 
2. 225643996-01 
2. 162304986 -01 
3. 336765906-C1 
3.89522698E-01 
4.451607976-01 


XC 

0. 

5. 563483156-02 
1.0899251 BE -01 
1.59676616E-01 
1. 76326980E-C1 
1. *46786166-01 
1.0099251 8E-01 
5. 5639831 5E-C 2 
-1.230759926-11 


VO 

-1.C5796188E-01 
-1.CC391S77E-01 
-0.318769C3E-O2 
-5.C7903F03E-02 
-3. 22 8 12 61 OE -12 
5.C79C3 809E-02 
8.318764036-02 
1.CC391977E-01 
1.C5796188E-01 


ETAS 

5.69901971 E -02 
5 .92997263E-02 
4.91318761E-02 
9 .099 1965 6E -02 
9.29138932E-02 
5.96997 991E-C2 
8 .2 996171 3 £“02" 
9. 862 396186-02 
1.097655096-01 


ETASP 

4.19457901E-16 
-6.770227066-02" 
—1.3 78290376-01 
-8.857206726-02 
1 .7 281529 3E -01 
3. 998889576-01 
S.flSiS^OBEHn - ' 
2.024415336-01 
-2.141691166-14” 






Z6TA- l.CCC0CCC0E*OO 




. _ 


1-1 

1-2 

1-3 

I *4 

I *5 

1-6 

1-7 

i-e 

~ *1-9 * ““ iWj 











P 

9 .20676—02 

*.2345f-02 

4.34846-02 

4.3553 E-C2 

3.07576-02 

2. 5979E-02 

1. 91 60E-02 

1.5439E-02 

1.44496-02 

P/ROASTSC 

2.3*116-01 

2.3566E-C1 

2. 42006-01 

2 •* 2 28E-01 

2.1569E-C1 

1. 4458E-C1 

1.06636-01 

8.5919E-02 

B.0412E-C2 

P/PTINF 

3.06O7E-O9 

3.ee<3E-c* 

3.99C8E-04 

3.9971 E-04 

3.55706-04 

2.38436-04 

t.TTOE-ov 

I". 4 169 E-04 1.32 6 16^04 

P/P I NF 

3.76926*00 

3.794 1 E*OQ 

3.8961E*00 

3.9C23E*C0 

3.47266*00 

2.32786*00 

1.71676*00 

1.38336*00 

1.29 46E*C0 





2.46556*00 

2.30516*00 




1. 20196*00 

U 

2.2961E*00 

2.25566*00 

2.2929E*00 

2.29396*00 

2. 2982 E* 00 

2.31286*00 

2. 3257E*00 

2.33366*00 

2.33596*00 

V 

-2 .2*066-01 

-2.2257E-C1 

-2. 20456-01 

-2.23186-C1 

-2.13246-01 

-1.8925E-01 

-2.15546-01 

-2. 57436-01 

-2.74576-01 

W 

0. 

- 3.041 5E-02 

-3.9106E-02 

-1.CC27E-C2 

1.34156-01 

2.2826E-01 

1.87066-01 

1. 03676-01 

0. 

UC 

2.30226*00 

2 • 30C 96 *00 

2.2961E*00 

2.29C8E*CC 

2. 2902E*C0 

2. 31226*00 

2.328?£*"00 

2.3J87F*00 

2.3418T*00 

VC 

1. *8856-01 

1.53236-01 

1.711 36-C1 

2 • C90OE-C1 

2. 86436-C1 

2.9178E-01 

2.61196-01 

2.2914E-01 

2.18 79E-C1 

WC 

2.5530E-16 

4.95396-02 

1.04806-01 

1.41516-01 

1. 34156-01 

7. 5004E-02 

4.07706-02 

2.2168E-02 

1.84236-11 

vcc 

l. *8856-01 

1.6019E-C1 

1.96826-01 

2. 44876-01 

2. 86436-Cl 

2.5501E-01 

2.37666-01 

2.22336—01 

2. 18 79E-C1 

wcc 

0. 

1.64796-02 

3.9104E-02 

6. 38 59E-C2 

1.34156-01 

1.6040E-01 

1.15756-01 

5.97396-02 

1 .02526-11 

vx 

C. 

7. 85606-02 

1.6777E-01 

2.50376-01 

2. 86436-01 

1.65036-01 

7. 45C3E-02 

2. 3092E-02 

-2.75856-11" ’ 

VY 

-1 .*805 E-01 

-1.40576-01 

-1.10C9E-01 

-3.6830E-C2 

1.34156-01 

2. 5204 E-01 

2.536 3 E-01 

2.29f5f-(5l 

“T. IB 796-01 

vz 

2.3C22E*00 

2.30096*00 

2.29616*00 

2 • 29C 86*00 

2.29026*00 

2.31226*00 

2.32826*00 

2.3387E*00 

2. 34186*00 

PSINOP 

0. 

1.95556*00 

4.17916*00 

6.23726*00 

7. 12906*00 

4.08256*00 

1.83296*00 

5.6572E-01 

-6.74 92E-10 

THE TNCP 

9.63016*01 

6.65066*01 

8.72626*01 

e. 90846*01 

8.66736*01 

8. 3795E*01 

e. 37866*01 

8 . 44076*01 

8.46626*01 

X0AR 

0. 

3.78C6E-C1 

7.4194E-01 

1.05596*00 

1.25006*00 

1.1381 6*00 

8.27826-01 

4. 30036-01 

-9.58416-11 

XBHLO 

0. 

3.78C6E-01 

7.41446-01 

1 .05S9E *CC 

1.25006*00 

1. 1381 E«00 

8. 27826-01 

4.30036-01 

-9. 58416-11 

VBAR 

-9.2596E-01 

-e. 76766-01 

-7.2888E-01 

-4.47876-01 

-3.C778E-11 

5. 21 42 E-01 

9.0B566-O1 

l.n22e*Oo 

1. 2o9bT*(5o 

YBHLO 

-9. 2596E-01 

-8.76766-01 

-7.2888E-C1 

-4. 4787E-C1 

-3.C778E-11 

5.2142E-01 

9.0856E-01 

1.13226*00 

1.20986*06 

eta 

5.6**06-02 

5.425C6-C2 

4.9132E-02 

4 .C 9926-02 

4.24146-02 

5.96 50E-C2 

B. 29966-02 

9.B623E-02 

1.0477E-C1 

G 

-2 .66716-01 

-2.69 71E-C1 

-2.8198E-0I 

-3. 1053E-C1 

-3. 78676-01 

-3.8707E-01 

-3.77776-01 

-3.72546-01 

-3. 70 77 E-01 ~ 

oeoNs 

9.96596*00 

5.09636*00 

5.6493E*00 

6.85676*00 

9.54086*00 

7.08206*00 

4.34186*00 

2.51926*00 

i; 97 95 6 *00 

AH 

6.2652E*00 

6.2552£*C0 

6. 21*86*00 

6.21246*00 

6. 38776*00 

6. 94796*00 

7.33886*00 

7.60456*00 

7.68 516*00 

CPOSSH 

6. 0050 E-01 

6.09196-01 

6.0369E-01 

6.02196-01 

6. 96076-01 

8.8351E-01 

0.93876-01 

8.98C36-0r 

‘ 8.971 6E^J1 

SBAR 

9.1 192E-02 

9.24666-02 

9.79026-02 

9.9233E-02 

7.57126-02 

2.41936-02 

6.39706-03 

1. 39096^03 

7.01 68E-C4 

POROGAH 

1.2226E-02 

1.22426-02 

1.2 309E-C 2 

1 . 23 13E-02 

1.2039E-C2 

1.1434E-C2 

1.12326-02 

1.11766-02 

1.11696-02 

PT/PT INF 

7.9624E-C1 

7.93616-01 

7. 8290 E-01 

7.82256-01 

8.27566-01 

9.4131E-01 

9.84136-01 

9. 96536-01 

9.98256-01 

PT 

8 • 67596*01 

8. 6* 72E*C1 

8. 5 3C 5E *01 

0. 5234E*01 

9.01716*01 

1.0257E*02 

1.07236*02 

i.os5ee*02 

1.00776*62 

B6RN0LL 

3.5527E-14 

*.26336-14 

4.2633E-14 

4.26336-14 

4.97386-14 

4.2633E-14 

3.55276-14 
1.12 176-03 

4.26336-14 

4. 9738E-14 





-1. 25156-02 

-7.00156-03 

-3.6484E-04 


^T. 70536-03 

OUOZ 

- 1 .26466-02 

- 1 .20676-02 

-1.07996-02 

-9.17376-03 

-9.16506-03 

-1.1663E-02 

-1.76526-02 

-2.53516-02 

-2.07666-02 

DVOZ 

-2.32966-01 

-2.326 5E-C1 

-2.2010E-01 

-2.2C76E-01 

-1.91576-01 

-1.8460E-01 

-2.10286-01 

-2.98996-01 

-3.7600P- 01 

DWDZ 

-1.16116-15 

-8. 43876-03 

-1.6420E-02 

-2.13306-02 

5.71166-03 

-9.8T67E-03 

-4.10706-02 

-2.55856-02 

-2.36936-12 

DSBOZ 

4.33066-32 

-4.42616-04 

-6. 2825E-04 

2.16576-04 

-1.12706-02 

-2.4109E-02 

-6.61056-03 

-9.35466-04 

-3.60466-2? 

PP 

-2.39126-15 

1.51706-02 

1.9420E-02 

-3.2119E-C2 

-l. 74116-01 

-1. 9268E-01 

-0.98816-02 

-4.06526-02 

-1.63976-15 

UP 

-7.69376-14 

-2.2742E-C2 

-2.3417E-02 

2.47616-02 

1 . 7077E-C1 

2.7045E-01 

1.92486-01 

9. 08286-02 

-4.96166-13 

VP 

1.05046-1* 

4.4228E-02 

-2.3561E-C2 

3. 6424E-C2 

3. 9918E-01 

2.37576-02 

-7.2494E-C1 

-6.05186-01 

7.12266-14 

HP 

-6.11656-01 

-4. C 7 946-01 

4. 3 3506-02 

1 .68 846*00 

2.51606*00 

4.63626-01 

-1.29 17E*0C 

-1. 74406*00 

-1.92376*00 

S0ARP 

-1 .83226-15 

7.23*96-02 

9.2203E-02 

-1.6 361E-C1 

-7.5000E-01 

-6.8540E-01 

-l.fcOe5E-01 

-3.4066E-02 

5.03076-16 


77 



APPENDIX B 


2ETA- 9* CO COCO COE— 01 



1-1 

1*2 

1-3 

1-4 

1-5 

1-6 

1-7 

I«8 

1-9' 

p 

4.25986-02 

4.33256-02 

4.4453E-02 

4.4733E-02 

3.94C8E-C2 

2. 59 73 E-02 

1.90406-02 

1 .56936-02 

"”l 749566-02 

P/ROASTSC 

2.39306-01 

2.41116-01 

2. 47(16-01 

2. 4855E-01 

2. 19 32 E- Cl 

1.44546-01 

1.05566-01 

fi. 73336-02 

8.32346-02 

P/PTINF 

3.94626-04 

3.S762E-04 

4.0834E-04 

4 ■ 1054E-C4 

3. (1 66E-C4 

2. 3837E-04 

1.74746-04 

1.44026-04 

1.37266-04 

P/P INF 

3.85276*00 

■3.88156*00 

3. 98(6E*00 

4.00806*00 

3.5310E*00 

2. 32726*00 

1.70(06*00 

1.40(16*00 

1.34016*00 

RHO 

2.45546*00 

2.46636*00 

2.50396*00 

2.51306*00 

2* 3306E* CO 

1.79356*00 

1.45706*00 

1.27426*00 

1.23196*00 

U 

2.29736*00 

2.29676*00 

2.25506*00 

2.29486*00 

2.29906*00 

2. 31 39 E *00 

2.32746*00 

2.33*96*00 

2. 33B6E*C0 

V 

-2.01096-01 

-1.95(36-01 

-1.9668E-01 

-2.0140E-CI 

-1.5414E-01 

-1. 70876-01 

-1*94446-01 

-2.i8l0E-0l 

-T.41156-CI 

w 

0. 

-2.5604E-C2 

-3.75(36-02 

-7 .85336-03 

1. 33706-01 

2.2946E-01 

1. 9121E-C1 

1.06156-01 

o. 

UC 

2.3CC6E*00 

2.2992E*CO 

2. 2942E *00 

2. 28 64 E*CO 

2.28826*00 

2.3113E*00 

2.32816*00 

2.33766*00 

2.33996*00 

VC 

1.58736-01 

1.6357E-01 

1.8t46E-01 

2.21546-01 

2.9558E-01 

2.9628E-01 

2.62966-01 

2.34736-0i 

2.2754(6-01 

HC 

2.72256-16 

5.0231 £-02 

1.0(216-01 

1.43656-C1 

1.33706-01 

7.62236-02 

4.49136-02 

2.46(56-02 

1.84 1 66-11 

VCC 

1.58736-01 

1.7C57E-01 

2.0739E-01 

2 .57466-01 

2. 555 BE- C 1 

2.57526-01 

2.3669E-C1 

2.2690E-01 

2.27546-01 

NCC 

0. 

1.3901E-02 

3. 4952E-C2 

6.C063E-02 

1.33706-01 

1.65156-01 

1.21066-01 

6.49826-02 

9.46966-12 

vx 

0. 

0.1355E-O2 

1.7354E-01 

2 . 6078E-CI 

2.95586-01 

1.6T53E-01 

7.15146-02 

2.17366-02 

-2. 7944E-11 

VY 

-1. 58736-01 

-1.5C5(E-01 

-1. 1 860E-01 

-4.3436E-C2 

1.33706-01 

2. 55986-01 

2.57016-01 

2.3502E-01 

' 2.27 546-01 

vz 

2.30066*00 

2.2992E*00 

2.2942E*00 

2.20046*00 

2. 2 8 82 6 ♦ CO 

2.31136*00 

2.32816*00 

2.33766*00 

2.33996*00 

PSINOR 

0. 

2.026(E*C0 

4.32586*00 

(.50146*00 

7.3604E*00 

4.14576*00 

1.7555E*0C 

5.32746-01 

-6.84256-10 

THETNCP 

8.60536*01 

0.(25(6*01 

8. 70446*01 

8. 89 20E*G1 

8. 6663E* 01 

8.36976*01 

8.37036*01 

8.42*96*01 

8.44466*01 

XbAR 

0. 

3.7176E-C1 

7.29C0E-01 

1 .0379E *00 

1.2248E*00 

1.11186*00 

6. C655E-C1 

4.18406-01 

-5.31946-11 

XBHLO 

0. 

3.59C76-01 

7. 2477E-01 

1.0559E*C0 

1.22226*00 

1.0715E*00 

7.53646-01 

3.61006-01 

-5.31946-11 

VBAR 

-8. 93136-01 

-8.45806-01 

-7.03C0E-01 

-4. 31796-Cl 

-2.95216-11 

4.97856-01 

8. 64216-01 

1.07516*00 

1.14786*00 

VBHLO 

-8.9?136-01 

-6.47426-01 

-7.0469E-01 

-4.47876-01 

1.17036-02 

5.46216-01 

8.93046-01 

1,00516*00 

1.14766*00 

ETA 

5.07966-02 

4.e825E-02 

4.4219E-02 

3 .68536-02 

3. 8172E-C2 

5.36856-02 

7. 4697 E-02 

8.87(16-02 

9.42896-02 

G . 

-2.35576-01 

-2.3706E-C1 

-2.4850E-01 

-2. 72266-01 

-3.31 506-01 

-3.40076-01 

-3. 3379E-01 

-2.23436-01 

-3. 17336-01 

DEONS 

5.37406*00 

5.50146*00 

(.00596*00 

7.18466*00 

5.74746*00 

7.65376*00 

5. 2304 E *00 

3.95(16*00 

3.71236*00 

AM 

6.24316*00 

6.232CE*00 

6.1917E«00 

(.16576«CO 

(.36 75E*00 

6.94116*00 

7.34396*00 

7.58496*00 

7.64416*00 

CPDSSM 

5.4440E-01 

5;4551E-Cl 

5.4341E-01 

5. 4 121E-C1 

(. 4946E-01 

6. 51736-01 

8. 54666-01 

6. 13576-01 

7.8408E-01 

SB Aft 

5.11426-02 

5.2512E-02 

9. 75( 7E-02 

9. 8213E-C2 

7.68906-02 

2.67816-02 

7.16566-03 

1. 3CC56-Q3 

7.01686-04 

POROCAf* 

1.22266-02 

1.22426-02 

2.23096-02 

1.23226-02 

1. 20536-02 

2. 24446-02 

2.22416-02 

2.21776-02 

2.21696-02 

PT/PTINF 

7.96246-01 

7. 93526-01 

7.8277E-01 

7.82296-01 

8.25126-01 

9.35246-01 

5.82246-01 

5.96266-01 

9.98256-01 

PT 

8.67596*01 

6.6462E+C1 

8.52916*01 

8.52386*01 

8.99066*01 

1. 01 90 E *02 

1.07026*02 

1.08556*02 

1.08776*02 

BEPNOUL 

1.39116-10 

-5.9647E— G7 

-3. 7619E-C6 

3.3360E-C6 

3. 53016-C5 

-8.5090E-C6 

-1.4224E-C5 

1.42406-06 

5.43116-09 

DPDZ 

-8 .6? 366-03 

-9.C854E-C3 

— 9. 4596E-03 

-1.10816-C2 

-(.04916-03 

4. 62396-04 

1.30326-03 

-1.67466-03 

-3. 44696-03 

OUDZ 

-1.13496-02 

-1.0819E-02 

-9.7270E-C3 

-8.2763E-C3 

-8.2887E-C3 

-1.04536-02 

-1.58776-02 

— 2.25C26-02 

-2.52646-02 

OVOZ 

-2.26976-01 

-2.26526-01 

-2.1 569E-01 

-2. 1552E-CI 

-1.90906-01 

-1.832SE-01 

-2.11446-01 

-2.78146-01 

-3.09576-01 

DWOZ 

-2.44466-16 

-7.79706-03 

-1.4486E-C2 

-2.2214E-C2 

3. 1294E-C3 

-1.42256-02 

-4.19006-02 

-2.4475E-02 

-2.5935E-12 

OSBDZ 

8. 3431 E- 33 

-4.944CE-04 

-6. 6464E-04 

1 .82186-04 

-1.23136-02 

-2.77906-02 

-8.97536-03 

-1.28206-03 

-3.80106-27 

PP 

-4.90796-16 

1.58016-02 

2. 2236E-02 

-3.4931E-C2 

-1. 8663E-01 

-2.0054E-01 

-8.6542E-02 

-3.3528E-02 

-1. 81 72E-IS 

UP 

-5.56736-15 

-2.4412E-02 

-2.61836-02 

2.2961E-C2 

1.80606-01 

2.7780E-01 

2.05146-01 

1.01116-01 

-3.37116-13 

VP 

5.64956-15 

3.152CE-02 

-3. 1 546E-02 

l. 13546-02 

3.59366-01 

3.72096-02 

-6.22476-01 

-4.72536-01 

4. 58606-14 

HP 

-5. 9684 E-01 

-3.9392E-G1 

6. 03606-02 

1.(6296*00 

2.50066*00 

5. 161 8E-01 

-1.27716*00 

-1.78816*00 

-1.97076*00 

SBARP 

-1.27416-15 

7.3222E-02 

8.9639E-02 

-1.54C8E-01 

-7. 19016-01 

-6.90446-01 

-1.80786-01 

-3.96216-02 

4. 6816E-16 
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1*1 

1-2 

1-3 

1*4 

1*5 

1 -6 

1*7 

1-8 

1-9 


P 4 ■ 3 B02E-02 
P/ROASTSO 2.43776-01 
P/PTINF 4.0200E-04 
P/PINF 3.92476*00 
RHO 2.40816*00 
U 2.2<5B3E*OC 
V -1.7859E-0! 
H 0* 

UC 2.23916*00 
VC 1 .6 8156-01 
HC 2.8840E-16 
VCC 1.68156-01 
WCC 0. 

' VX 0. 

VY -1.68156-01 
VZ 2.2991E+00 
PSINOR 0. 

THE TNCR 8. 58176*0! 

XfiAR 0. 

XBHLO 0. 

Y8AR -8.6036E-01 
YBHLD -8.60366-01 
ETA A. 51526-02 
G -2. 0584E-01 
OEQNS 5.6739E*00 
AM 6.22456*00 
CROSSM 4.82216-01 
SB AR 9.11426-02 
POROGAM 1.22266-02 
PT/PTINF 7.9624E-01 
PT 0 • 67 59F*01 
BERNOUL 2. 04066-10 
DPDZ -7,4 7406-03 
OUDZ -1.0080E-02 
DVDZ -2. 2332E-01 
DHDZ -1.12106-15 
DSBDZ -8.71426-32 
PP -1.0318E-15 
UP -5.9207E-14 
VP 5.6B60E-15 
HP -5.B290E-01 
SB AP P -3.57656-1 5 


4.417 IE— 0 2 4.5363E-02 

2.45026-01 2.5257E-01 

4.G53SE-04 4.16516-04 

3.9577E+00 4.06636*00 

2.50056*03 2.53546*00 

2.29 77E+00 2. 29 59E *00 

-1.77186-01 -1.77236-01 
-2.0E53E-C2 -3.62C46-02 
2.25766*0 0 2.2925E*00 

1. 7343E-C1 1. 91406-01 

5.10666-02 1.07646-01 

1.00456-01 2.17546-01 

1.11446-02 3.04366-02 

8.401 CE-02 1.79C2E-01 

-1.6C09E-01 -1.27206-01 
2.2976E*00 2.29256*00 

2.054CE*C0 4.46516*00 

0.60176*01 0.6B31E*O1 

3.6547E-CI 7.16576-C1 

3.39966-01 7.08C2 6-01 

-8.1490E-C1 -6. 7715E-CI 
-8.10C7E-OI -6.8051E-01 
4.340CE-C2 3.93066-02 

-2.0751E-01 -2.17386-01 
5.75366*00 6.24616*00 

6.21256*00 6.17186*00 

4. 63856-C1 4.04776-01 

5.25656-02 9.80366-02 

1.22436-02 1.2310E-02 

7.93416-01 7.82646-01 

8.64516*01 8.52766*01 

-1.29006-G6 -7.68226-06 
-7.06716-03 -8.36566-03 
-9.5576E-C3 -8.67C6E-03 
-2.22756-01 -2.13486-01 
-7.2456E-C3 -1.26566-02 
-5. 59316-04 -7. 10566-04 
1.6535E-02 2.49056-02 

-2.58 72E-C2 -2.85556-02 
2.04336-02 -3.89526-C2 
-3.8219E-C1 7.89576-02 

7.4148E-02 8.6884E-02 


4.5778E-C2 3. 59706-02 

2.5476E-C1 2.22446-01 

4. 2013E-C4 3.66836-04 

4.1C17E*00 3.58136*00 

2.55496*C0 2.35236*00 

2.29556*00 2.2958E*00 

-1 . 7959E-01 -1.75006-01 
-5. 57266-03 1.33496-01 

2.28616*00 2.28626*00 
2.33736-C1 3.C475E-C1 

1.45506-01 1 ■ 3349 E-Cl 
2.6972E-C1 3.C475E-01 

5.6250E-C2 1.3349E-01 

2.71 OOE-Cl 3.C475E-01 
-4.9714E-C2 1. 3349E-C1 

2.28616*00 2.28626*00 
6.76C6E*C0 7.59276*00 

6.87(36*01 0.66886*01 

l.C2C06*00 1. 1997E*C0 

l.C559E*C0 1.1939E*C0 

-4. 15136-C1 -2. B267E- 11 
-4.4787E-01 2. *1096-02 

3.27546-02 3.3931 E-02 

- 2 • 3619E-C 1 - 2 • 86886- Cl 
7.35566*CO 5.74CIE*00 

6.16276*CC 6.3456E*C0 

4.8155E-01 6.0492E-C1 

5.8157E-C2 7. 81 80E-C2 

1.2312E-C2 1.20606-02 

7.B232E-C1 0. 22466-01 

8.5242E*C1 0.S616E«C1 

6.11C4E-C6 7.4267E-05 

-5.0544E-C3 -5.20026-03 
-7.39356-03 -7.3916E-C3 
-2. 13C5E-C1 -1. 52C7E-01 
-2.3458E-C2 9. 14286-04 

1.3913E-C4 -1.35226-02 
-3.74(26-02 -1. 50666-01 
2.14136-02 1. 8212E-01 

-1. 01156-02 3. 22646-01 

1.64376*00 2.48866*00 

-1. 43866-01 -6.05156-01 


2.50856-02 1.88966-02 

1. 44056-01 1.05166-01 

2.37566-04 1.7342E-04 

2.31936*00 1.69316*00 

1. >8546*00 1.4401E+OO 

2.31496*00 2.32896*00 

-1. 52566-01 -1.7327 E-01 

2. 31 10E-C1 1.9547E-01 

2.31066*00 2.32796*00 

3.0072E-01 2.6481 E-01 

7.7874E-02 4.5175E-C2 

2.59686-01 2.3549E-01 

1.70*76-01 1.30 72E-01 

1.69706-01 6.84446-02 

2.60196-01 2.6049E-01 

2.31066*00 2.32796*00 

4.20056*00 1.68416*00 

8. 3592 E*01 8.36186*01 

1.08556*00 7.85346-01 

1.00776*00 6.80076-01 

4. 7433 E-01 8.20206-01 

5.63996-01 8.75256-01 

4.77206-02 6.6357E-02 

-2.9526E-C1 - 2 ■ 91 20E-01 
7.98766*00 5.90036*00 

6.93666*00 7.34566*00 

8.23936-01 6.19206-01 

2. 97816-02 8.22426-03 

1. 1498E-02 1. 12 536-02 

9.28256-01 5.79656-01 

1.01146*02 1.06746*02 

-1.62B3E-05 -3.3953E-05 
1.27346-03 1. 58186-03 

-9. 19066-03 -I.4C75E-0? 
-1.83126-01 -2.11576-01 
-1. 86426-02 -4.3 3 79E-02 
-3.23806-02 -1.23C9E-02 
-2.0764E-01 -8.3326E-C2 
2.B436E-01 2.16326-01 

5.28916-02 -5.31486-01 
5.71546-01 -1.26786*00 
-6.93536-01 -2.20546-01 


1.58366-02 1.52246-02 

8. 8 l 33 E-02 8.47236-02 

1.45346-04 1.3972 E-C4 

1.4ie96*00 1.36406*00 

1.28246*00 ' l.?4'7(6*C0 
2.33816*00 2.34096*00 

-2.0147E-01 -2.11346-01 
1. 08596-01 0. 

2.33696*00 2.33896*00 

2.38656-01 2. 32736-01 

2.71156-02 i.B4l2E-il 
2.29516-01 2.32 736-C1 

7.01826-02 8.75276-1 2 

2.0136E-02 -2.81586-11 
2.39546-01 2.32736-01 

2.33656*00 2.3389E*C0 

4.93(86-01 -6.89786-10 
6.41466*01 8.43176*01 

4.06826-01 -9.05506-11 
2. 9423E-01 -9. 05586-11 
1.0ieiE*00 1.08616*00 

1.03706*00 1.0861 E *00 

7.86596-02 8.38126-02 

-2.78176-01 -2.7081E-C1 
4 ■ 98C 66*00 4. 64446*00 

7.57376*00 7.62316*00 

7.37856-01 6. 85446-01 

1.65466-03 7.01686-04 

1. 1175E-02 1.1169E-02 

5.9567E-01 9.98256-01 

1.08516*02 1.06776*02 

2.82696-06 5.97626-09 

-1.06406-03 -2.0761 E-03 
-1.57526-02 -2.21426-02 
-2.67576-01 -2.89076-01 
-2. 44746-02 -2.7344E-12 
-1.84816-03 -6.51096-27 
-2.89476-02 -1.84516-15 
1.09856-01 -4.63606-13 
-3. 82 e 5 E-01 5.06656-14 

-1.83316*00 -2.01656*00 
-4.80C26-02 6.77486-16 
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APPENDIX B 



• - in'*- 77c cco cocoe-oi 

1~|— - J, 2 t-3 1-4 1-5 1-6 1-7 1-6 1-9 

"p 4.44586-02 4.49046-02 4.61706-02 4.67C86-C2 4.04496-02 2.57106-02 1.87226-02 1.59146-02 1.53926-02 

P/ROASTSO .4764 E— 01 2.4990E-01 2.56S5E-01 2.5994E-01 2.2511E-C1 1.4312E-01 1.04196-01 6.85666-02 8.56586-02 

'Tmw 4.08 596=04 — 4.1211E-04 4.2373E-C4 4.2B67E-04 3.71236-04 2.3603E-04 1. 7182E-04 1. 46066-04 1.41266-04 

P/PINF * 3.98706+00 4.0234E+00 4.1369E+00 4.1850E+C0 3.62436*00 2.5043E+00 1.67756*00 1 .42596+00 1.3791E+00 

"RHO 2. 51636+00*2. 53006*00 2.57076*00 2.59196*00 2.37006*00 1.77276*00 1.43706*00 1.28676*00 1.25756*00 

"U 2.29936*00 2 .25866*00 2.2967E+00 2.29626*00 2.30056*00 2.31576*00 2.33026+00 2.33556*00 2.3430E*C0 

"V -1756376-01 1 .5503 E-0 1 -1.5553E-01 -1.5872E-C1 -1.55676-01 -1. 3422E-CI -1.5205E-C1 -1.75C6E-01 -1.83046-01 

TT“ “0^" -2.81 54E-02 -3. 5023E-02 -3.1493E-03 1.33536-01 2.3320E-01 1.99896-01 1.UC6E-01 0. 

272978 6*00 2 .296 2 E + 00 2.29696*00 2.28386*00 2.2843E + C0 2.30996*00 2.32786+00 2.33646*00 2.3382E + 00 

VC~ _ “ 1.77296-01 1.83006-01 2.01376-01 2.4537E-01 3.1412E-01 3.05186-01 2.66696-01 2. 42146-01 2.36446-01 

__C "3.04086-16 5.17506-02 1. 08606-01 1.48296-01 1.33536-01 7.99846-02 5.35986-02 2. 95906-02 1. 64101-11 

_Cc 177T29E-01 1.90016-01 2.2746E-01 2.81886-01 3.14126-01 2.6156E-01 2.33966-01 2.31956-01 2.36446-01 

'"SCO 67 8.15606-03 2.54816-02 S.2367E-02 1.33536-01 1. 76416-01 1.38776-01 7.55196-02 8.01956-12 

~vx o. 8.65556-02 1.84286-01 2.81226-01 3.14126-01 1.71586-01 6.52466-02 1.83556-02 -2.83116-11 

"VY — -1 .7729 6-01 - -1769346—01" -1.3575E-01 -5.5792E-C2 1.3353E-01 2.64766-01 2.64C8E-01 2.4325E-01 2.36446-01 

VZ 2.29786*00 2.29626*00 2.29096*00 2.28386*00 2.28436*00 2.30996*00 2.32786+00 2.33846+00 2.3382E+00 

~Vtmnr~ 0. 2.15e7E*00 4.599ie*00 7.C199E + 00 7.82996*00 4.24816*00 1.6C556+C0 4.50116-01 -6. 93 736-10 

"THE r NCR ■ 8.55886*01 8.57856*01 8.66206*01 8.86116*01 8.66866*01 8.34796*01 8.35306*01 8.40566*01 0.4226E+O1 

HTBiR 0. " 3. 59206-Cl 7.04176-01 1.0020E+00 1.17466+00 1.05936*00 7.64206-01 3.95286-01 -8.79336-11 

'XBHLO 0. “ 3.20616-01 6.91146-01 1.05596*00 1.1649E+Q0 9.45506-01 6.CB84E-01 2.30586-01 -8.79336-11 

~YBSp ”^87l7'646'-Oi"~7re404E-Oi -6751356-01 -3.99696-01 -2.7C14E-11 4.50876-01 7. 76236-01 9.61436-01 1.0246E+C0 

'V&HLO ■ -8.2764 6- 01 -7.88736-01 -6.56376-Cl -4. 47876-01 3.78716-02 5.76316-01 8.54226-01 9.87766-01 1.02466*00 

■"6TT - T75508E-02 3.75756-02 3.43926-02 2.86946-02 2.96906-02 4. 17556-C2 5.80976-02 6.90366-02 7.33366-02 

'C. ' -U7 7276-01 -1.78406-01 -1.87156-01 -2.01996-01 -2.4455E-01 -2.52466-01 -2.50066-01 -2.35826-01 -2.2818E-C1 

□EONS ” 5.88266+00 5. 99136+00 6.38906*00 7.39996*00 9.55876*00 8.1215E«00 6.36966+00 *.69586+00 S.6106E+00 

'*M " 6.20866*00 6.19596*00 6.1545E*00 6.14276*00 6.33376*00 6,93416*00 7.35fc2E*00 7.56736+00 7.61016*00 

“CROSSM 4721276-01 4.23726-01 4.27226-01 4.23676-01 5. 62426-01 8.0031E-01 7.88286-01 6.67856-01 5.92706-01 

"SBAR~ " 9.11426-02 9.26256-02 9.81106-02 9.8185E-C2 7.96016-02 3.32996-02 9.68C8E-03 1.88316-03 7.C16B6-C4 

POROGAH i .22266-02 1.22446-02 1.23116-02 1.2312E-C2 1.20856-02 1.15396-02 1.1269E-02 1.11826-02 1.1169E-02 

T T/PT INF' * 7.96 246-01 7.93296-01 7.82496-01 7.82346-01 6.19556-01 9. 20126-01 9.7609E-CI 9.95306-01 9.98256-01 

"PT 8767596*01 8.64386*01 8.5260E+01 8.5244E+0L e.9298E*0l 1.00266*02 1.06366*02 1.08456+02 1.08776*02 

" BERNBliL ‘ 2.35246-10-2.10726-06 -l. 18376-05. 8.13696-06 1.18186-04 -2. 3869E-C5 -6.04356-05 4.05476-06 6.1680E-C9 

“OPOZ -6.46786-03 =fc78014E-03 -7.39396-03 -8.7710E-03 -4.38226-03 2.07386-03 1.90986-03 -5.24776-04 -1. 34386-03 

75061 =*782576-03 -8.39056-03 -7.6204E-C3 -6.5153E-C3 -C. 45916-03 -7.8712E-03 -1.22296-02 -1.71486-02 -1.91766-02 

~PV0T -2.21256-01 -2.2054E-01 -2.1286E-01 -2.125BE-C1 -1.94B0E-01 -1.03806-01 -2.12456-01 -2.60876-01 -2.7796E-CI 

"OWOZ -3 .T2896- 16 -6:7279E-03 -1.09C76-02 -2.50756-C 2 -1.65026-03 -2.34656-02 -4.50716-02 -2.48586-02 -2.83426-12 

DSBOZ -2.11246-31 -6.43316-04 -7.71446-04 8.4937E-05 -1.49366-02 -3.82106-02 -1.7131E-02 -2.81116-03 -1.00016-26' 

"Pp -5.76056-16 1.7330E-02 2.76el€-C2 -3.9806E-C2 -2.10376-01 -2.1419E-01 -7.99246-02 -2.5214E-02 -2.50826-15 

UP I -I71T846=Tr - -T.71'326-02 -3.0660E-02 2.00246-02 1.8327E-Q1 2.90106-01 2.26156-01 1.17346-01 -5.0061E-13 

"VP 3.30766-15 1. 08326-02 -4.5261E-02 -2.80576-02 2.87726-01 6.78296-02 -4.48356-01 -3.10046-01 5.C824E-14 

"HP *" "-5. 69706-01 -3.72726-01 9.96086-02 1.62796*00 2.47986*00 6.24036-01 -1.26346*00 -1.87926+00 -2.0623E+CQ 

"SBARP -4.62276-15 7.51416-02 8.39026-02 -i. 32906-01 -6.44956-01 -6.93466-01 -2.58226-01 -6.05276-02 8.8677E-16 

" Z61 A* 6.0QCOCOOO 6-01 


1-10 


l-l 


P 4.5099E-02 

P/ROAS7SC 2.50986-01 
P/PT1NF 4.13906-04 

P/P INF 4.0408 6*00 

_RH0 ” ' 2.54056*00 

U ' 2.300^6*00 

V “-1,34506-01' 

"N 0. 

UC ' 2.2965 E *00 

VC ’ 1.B629E-01 

'UC~ ‘ 3.19526-16 

_VCC 1. 86296- 01 

WCC " “ - oi_ 

VX Tu. 

VV ' M. 86296-01 

VZ _ ' 2.29656*00 

PS ^NOR" " ' 0 

"THE f NCR 8.53626+01 

~>CBAR 07“ 

XBHLD ‘ 0. 

VBAR -7.9498 6=01 

YBHIO -7.94986-01 

6T 4 " 3.3864E-02 

"6 -1.49706-01 

"fi^ONS " 6.01266*53 

"am '6.1952 6*00 

"CrOSSP 3.6112E-01 

“SBAR ~ ” 9 .11426-02 

POROGAM ‘ 1.22266-02 

"PT/PT1NF ‘7.9624 6-01 
_PT ~ 8 .67 59 f *&1 

'BERNOUV ” 2.4 599 £ - 1 0 

DPDZ ” =5.f49l6-03 
OUOZ - _ ' -7.58006-03 

"bvDZ_ ' " -2.20336-01 

'DWDZ ' =1.00696-15 

"KBdI =37X5556=31 

PP “ ‘ - 1 ,V4? 3 6-15 

UP " =1.30746-13 

VP ~~ ' -1.79376-16 

_UP -5.57186-01 

SB AR P =5*1 6096-15 


1-2 1-3 

4.55346-02 4.68646-02 

2. 53416-01 2.60816-01 

4.17906-04 4. 3010E-04 

_4. 07996*00 4.199OE+00 

2.55526*00 2.59806*00 

2.29546*00 2.29746*00 

-1.33046-01 =1.34626-01 
-2.75C 76-02 -3.40266-02 
2.29486*00 2.28936*00 

1.92426-01 2.11276-01 

5.23656-02 1.09776-01 

1.99376-01 2.3724E-01 

4789486-03' 2.00106-02 
8.90206-02 1. 89386-01 

-1.78456-01 -1.44286-01 
2.29486+00 2.28936+00 

2.22156+00 4.72916*00 

8.55576+01 8.64066+01 

"3.52936=01 '6. 91796-01 
3.0C87E-01 6.74016-01 

-7.53246-01 -6.25596-01 
=7.59406-01 -6.32296-01 
3.25506-02 2.9479E-C2 

-1.50386-01 -1.58056-01 
6.10786=00 '6.44916*00 
6.18166+00 6.13946*00 

3.64596-01 3. 7C396-C1 

<3.26956-02 9.81916-02 

1.22456-02 1.23126-02 

7.93166-01 7. 82336-01 

8.642X6+01 0.52436*01 

-3.09066-06 -1.63326-05 
-5.82156-03 -6.48136-03 
-7.19016-03 -6.56906-03 
-2.19466-01 -2.13506-01 
=6.211 1E-C3 -9. 01556-03 
-7.56406-04 -8.53036-04 
1.8153E-C2 3.0326E-02 

-2.82026-02 -2.23806-02 
2.72786-03 -4.99236-02 
-3.65646-01 1.22636-01 

7.62246-02 8.06476-02 


1-4 1-5 

4.75346-02 4.C846E-C2 

2.6454E-01 2.27326-01 

4.36256-04 • 3.74876-04 
4.2591 E*00 3. 6598E *00 

2.62456*00 2.38396*00 

2.29686*00 2.30116*00 

-1.3742E-C1 -1.3599E-01 
-5.4269E-04 1.33836-01 

2.2816E+00 2.20236*00 

2.57C5E-C1 3.23846-01 

1.50876-01 1.33836-01 

2.94116-C1 3.23846-01 

4.8373E-02 1^33036-01 

2.91 59E-C 1 3. 23 846- Cl 

-6.17606-02 1. 33836-01 

2.28166*00 2.28236*00 

7.2831E+C0 8.07596*00 

0.84626+01 0.66776*01 

9.8413E-C1 1.14956*00 

1.05596*00 1.1350E+0D 

-3.83676-01 -2.57646-11 
-4.47876-01 5. 3452E-C2 

2. 45956-02 2.54486-0 2 

-1.6942E-01 -2.0434E-01 
7.34006*00 9. 23546+00 

6.12536*00 6.31966*00 

3.65626-01 5.2220E-Q1 

9.8180E-C2 8.11766-02 

1 .23126-02 1.21046-02 

7 .82356-01 8. 1633E-C1 

8.52456*01 8.89476*01 

9.11676-06 1.66946-04 

-7.75356-03 -3.33976-03 
-5.63466-03 -5.4729E-03 
-2.1375E-C1 -1.99026-01 
-2.71436-02 -4.46496-03 
l. 59096-05 -1.6604E-C2 
-4.20466-C2 -2.2190E-01 
1.8772E-02 1.83956-01 

-4.2259E-C2 2.5345E-01 

1. 62666 +00 2.47466*00 

-1.21166-01 -5.97736-01 


1«6 1-7 

2.54686-02 1.85136-02 

1.41746-01 1.03036-01 

2, 33746-04 1.69906-04 

2.28206+00 1.65876*00 

1.75516*00 l.«2356*00 

2.3164E+00 2.33136*00 

-1.15786-01 -1.30776-01 
2.35826-01 2.C448E-C1 

2.30916+00 2.32776*00 

3.09756-01 2.68626-01 

8.26086-02 5.B167E-02 

2.63176-01 2.32C76-01 

1.83066-01 1. 47266-01 

1.73186-01 6. 19186-02 

2.69776-01 2.67706-01 

2.30916+00 2.32776*00 

4.28906*00 1.52376*00 

8.33556+01 8.34406+01 

1.03316+00 7.43136-01 

B. 83476-01 5.41176-01 

4.27466-01 7.32396-01 

5.84816-01 0.29356-01 

3.57906-02 4.9798E-02 

-2.11536-01 -2.10366-01 
8.08596*00 6.65816*00 

6.93346+00 7. 36336+00 

7.81316-01 7.62496-01 

3.74816-02 1.17296-02 

1.15876-02 1.12926-02 

9.10556-01 9.71106-01 

9.92146*01 1.05816*02 

-3.20846-05 -9.53606-05 
2.92576-03 2.27446-03 

-6.42996-03 -1.03026-02 
-I.B509E-01 -2.1313E-01 
-2.90006-02 -4.66506-02 
-4. 57726-02 -2.43376-02 
-2.20266-01 -7.61306-02 
2.94996-01 2.34786-01 

8.0190E-02 -3.71306-01 
6.75516-01 -1.26426+00 
-6.88336-01 -2. 01666-01 


1-8 I >9 

1.59466-02 1.55016-02 

e. 87416-02 8.62676-02 

1.46346-04 1.42266-04 

1.42676+00 1.3889E+00 

1.28826*00 1.26386*00 

2. 34156*00 2.3448E+C0 

-1.49236-01 -1.55646-01 
1.1357E-01 0. 

2. 3360E+00 2. 33776*00 

2.44856-01 2.3924E-C1 

3.21C7E-02 1.84096-11 

2.33256-01 2.3924E-C1 

8.10936-02 7.23926-12 

1.64186-02 -2.84276-11 
2. 46406-01 2. 39246-Cl 

2.33606*00 2. 33776*00 

.4.02696-01 -6.96726-10 
e. 39796*01 8.41576*01 

3. 83786-01 -8.53186-11 
1.71756-01 -8. 53186-11 
9.04916-01 9.6338E-01 

9.37216-01 9.63386-01 

5.91746-02 6.28596-02 

-1.95976-01 -1.88606-01 
6.15986*00 6.10066*00 

7.5'639E*00 7.60186*00 

6.03856-01 5.03466-01 

2.24186-03 7.0168E-04 

1.11866-02 1.11696-02 

9.94416-01 9.98256-01 

1.08356*02 1.0877E+02 

4.72206-06 6.28556-09 

-1.204CE-C4 -8. 75286-04 
-1.45316-02 -1.63056-02 
-2.56076-01 -2.70426-01 
-2.53876-02 -2.89096-12 
-4.53466-03 -1.57226-26 
-2.18216-02 -2.85576-15 
1.23786-01 -4.83866-13 
-2.47766-01 3.36916-14 

-1.92656*00 -2. 10876+C0 
-7.93416-02 1.16586-15 


1*10 


79 



APPENDIX B 


ZEfA- 5700COC066 6^0 r~ 


“P'/PT I NF 
P/PlNF 
RHO 


?RO£SlT 

SBAR 

POROGAM 

PT/Pn'KF 


4 . 5604E-5Jr^6O69E-ff J 47746 76-0 2 4782S96-C2 - *711 55E-M 2 ."5IY0E -02 “ 1T8 2 666^42 “ 

2'. 53836-01 — 275S396-0I — 2764166-01“ 2.46576-01 2.24fl4E-0I — i;3»fl5E-01~1.0l6ff ^tfI — 

4. l a 59 E -(H 4 .228 lE-04 4,35646-04 4.42906-04 3.7T7QE=6 4 2« 30636-04 1.67646-0 4 1.46306-6 4 ~l7429iE-fl4 

4.08661*60 '" 4;i27eE*0$ _ “4.2530E*0"0 “4,32^0lE4CO‘ ‘ 3768f5|TfiO 2725166*30 l. 63666*00" 1.42836*00 l.3952E*00 

2.561CE+00 2.57646*00 2.62176*00 2.65316*00 2.3938E*00 1.73226*00 1. 40696400 1.28146*00 1.26 79E*C0 

2730086*00 2.300IE*00 ‘2.2980E *00 2729746*00 2. 30166*00 273 170E *00" "2 73 322 6 *00 — 2754786700' 2.346317C0 

- 1 :i 228T^0 I^171TI 16-or^ l71T1 96-0r -I7n926-Cr -17r56n-a"977 r866-0r^l7094l6^OI -1,23816-01 -1.2890E-01 
0. '-2.6S 136-02 -371*216-02 27ZY916-C3 "T7W4JE-CI 2.3904E-QI 2.09206-01 1.16136-01 0. 

7^759^6*00 2.29356*00 2728776*00 2. 2 7936*00 2.260*6*00 27508467110 2.3 776640 0 2.33^71*0 0 .2, 33146*0 0 

T7 9 5256-01 2,017 86-01 2.21296-01 " 2. 6893E-C1 3 . 3 4046-01 3.I446E-01 2.70626^01" 2.47146-01 2.4138E-01 

3.34886*1 6 5.29706- 02 1.10556-01 1.336 96-0 1 1.3443 6-01 8. 58366 -02 6.29136 -02 3.46726- 02 1. 84086-11 

1.95256*01' 2.08616-01 2.46976-01' 3. 06 58E-C1 3. 34046-Oi 2. 644BE-Q1 ~ 2. 29796-01 2.33926-01 

0. " 1.30406-03 1.39356-02 4.42 4l~E-C 2 1.3 4436 -07 1. 90546^0 l~ 1. 56186^0 1 C.6 9E4E-Q2 

' 0. 5. 14246-02 1.94 366-01 3.02276-01 3. 34046-01 T. 74496-01 3. 84986- 0 2 1.4331E-02 -2.05136-11 

*1 .95 256*01 -1.875 2E-01-1.53C26-01 -6.76836-02 1.34436-01 2.7533 E-01 2. 71616-01 2.49156-01 2.41386-01 

2. 295'2E*00 2.29356*00 2.28776*00 2V27536*"00 2. 2802E*00 2.30846*00 "2.32766*00 2.33516*00 2.33746*00 

67 2 778 2 6 6 ♦ O0~1.8l 6 5ETOO^ 7755‘45ETao 5731UE*C0 4.32276*007 H^TSW J.52046-0I“-6. 98446-10 7 

8 .5 1 38 6*01 '6 . 3 3 2 5 E ♦ 0 1 8.61876*01 8.8314E *01 8.6662E*01 ' 8 .3217 E *0 1 '8 . 33 46^* 01 '8.39 11E*01 8.41Q4E*01 

_ 0. 2.46676—01 6.79426-01 9.6625E-01 1.12456*00 1.00 70 E *00 7.2 2126-01 3 . 7 232E- 0 1 -8 .2 7126 -1 1 

0. ' " " * 2 .80516-01 6.56516-01 76.76 506-01 1 .10356*00 8. 14396-01 4.7739 E-01 171996 6-01 -8.27126-11 

*7 .62366* 01 -7722486-01 -5.99876-01 -3.6768E-01 -2.45176-11 4.04116-01 6.88 686 -01 8.4858E-0 1 9.02356-01 

~ =T.6*36£-5f -7.30096-01 -6.08316-01 -6.0094E-Ot' 1.22306-02 " 5.91 506- 01 8.0C556-0t €785036-01 9.02356-01 

:?75220P'02-'2. 7T75F-02 ~g74TT6^-0r T7^4«»y6-Q~271TOn-~B2~~27? g256 -02 4.14986-02 4753126-0*" l. zSsStt l 

^1.23016*01 -1.23326-01 -1.29536-01 -1.38366-01 -1.66096-01 -1.72396-01 -1.72046-01 '-1.58386-0 1 -1.51696-01 1 

__6"."0 7346 *00 6.1534E*00 " 6.43756*00 ' 7.19306*00 " e.79666*00 7. 90 66 E_* 00 ' '6.7852 6*00 6.'4 150E* 00 6. 36876*00' 

~ 6718406*00' 6.16956*00 6.12656*00 6.11036*00 6.30736*00 6 .9 3 4 26 *00 7.37 05E ♦ 00 *7.56 25E ♦ 00 7.5 9646* 00 

J‘3.0141^01' 3.0625E-01 3.14096-01 3.079BE-01 "4.84816-01 7.6751 E- 01 7.42306-01 '5.4 6526- 01 ~4. 16706 -01 

9.11426-02 9.27786-02 ‘ 9.82816-02 9.81836-02 8.2932E-C2 4.2536E-02 1.46816-02 2.84086-03 7.01686-04 

T72226E-02 1.22'46E-02" 1.2313E-02 1.2312J-02' 1. 21266-02 1.16466-02 1.1 326E -02 1.11926-02 1.1169E-02 


1722266-02 
‘ 7.96246-01 


1.22466-02" 1.2313E-02; 


7.9299E-01 7.82156-01 7.8235E-01 8. 12756-01 8.99126-01 9.63966-01 5.92526-01 9.48256- 01 


_ '87*759 6*01j8. 640 56*01 8.52246*01 6.52456*01 8.85566*01 9. 796 8E*01 1.05036*02 1.0~8i9E»02~ 1.08776*02 

_J27444Ye'-10 -4.30996-06 -2.13206-05 8.54866-06 2.29576-04 -4.2244E-05 -1.4106E-04 3.9089E-06 6.37376-09 

^4.67466-03 -4. 0841E-O3 -5.58206-03 -6.7443E-03 -2.62116-03 3.8635E-03 _2.6731E_-03 ' 2.0626E-04 -5.5005 E^OV 

-6. 33686-03 -5.98976-03 -5. 51006-03 -4.7452E-C3 -4.40746-03 -4.80926-03' -8.21636-03 -i. 18546-02 -17 3504E-02* 
-2.2033E-or -27l925E-01 '-2.15266-Oi -2. 1643E-01 -2.04806-01 -1. 86886-01 - 27141 6 6-0 1 -2 .5238 6-0 1 -2.64546-01 

-1.97896-15 -5.67736-03 -6.9270E-03 -2.9830E-C2 -7.62456-03 -3.563*36-02 -4.77146-02 -2.57696-02 -2.89016-12 

-7.90 48 E- 3 1 _>9 .16726-04 -9.68C9E-04 -7. 4C60E-05 -1.85886-02 -5.5822J-02 -3.55676-02 -7.8119E-03 -2.27826-26 

-2.31356-15 "1.89746-02 3.29056-02 -4.4264E-02 -2.33376-01 -2.2582E-01 -7.17736-02 -1.85186-02 -3.17876*15 

-5. 76816-15 -2.90926-02 -3.37566-02 1.76C6E-02 1.84006-01 2.98986-01 2.42376-01 1.29386^01 '-5.91956-13' 

-2143146-15 -3.77786-03 -5.23336-02 -5.22596-02 2.18796-01 8.85056-02 -2. 99426-01 -2.93566-01 2.25546-14 

“-5745336-01 -5.612*26-01 1.48661-01 1.61036*60 2:41126*00 1". 2131f-0l"=1.2Tr26*©0" ^17^441*«r-T.'T5'«f*tfO“ 

-4706466-15 7.74316-02 7.70*26-02 -1. 08656-01 -5.41496-01 -6.74916-01 -3.52426-01 -1.08036-01 ' 1.3751E-15 


ZETA- 4 .00 CO CO CO 6-0 l 


P /ROAST sc 
p/ptinf" " 
"p/ pTn'f 

RHO ' 


4.6034E-02 4.65126-02 

2.56196-01 2. 58856-01 

"4.22486-04 4.26876-C4 

'4.1246E*00 4.16746*00 

2.57806*00 2.59396*00 

2130146*00 2.30066*00 

-9.02096-02 -8.91646-02 

"07 -2.6372E-02 

2.29406*00 2.29226*CO 

2. 04256-01 2.11166-01 

3.50326-16 5.35016-02 

2.04256-01 2.1 782E-G1 

0. -2. 66796— C 3 

0. _ 9.37806-02 

-2.04256-01. -1.9661E— Ol _ 
2.29406*00 2,2922E*00 

0. 2.34296*00 

8.49126*01 8.51026*01 

'0. “ ~ ' 3.40436-01 

0? 2. 59146-Ql 

-7.29806-01 -6. 91776^01 
-7.29806^01 -1.00856-01 
'2.25 766-02' 2.1700E-02' 
-9.7H5E-02 -9.71376-02 


4.75796-02 4 • B862E-02 4.13666-02 2.46926-02 1. 79776-02 

2.67C2E-01 2.72C4E-C1 2.30216-01 1.37416-01 1.00056-01 

4.40346-04 4.48626-04 3.79646-04 2.26616-04 1.64996-04 

4.29896*00 4.3758E*00 3.70646*00 2.21246*00 1.61076*00 

2.64176*00 2.6774E*00 2.39916*00 1.70296*00 1.38666*00 

2.29656*00 2.2978E4C0 2.3020E*06 2.31746*00 2:33296*06 

•9.15336-02 -9.4082E-02 -5.49716-02 -7.83896-02 -8.79256-0 2 
•3.26506-02 5. 4550E-03 1.3537E-01 2.4300E-01 2.13986-01 

2.2€62E*00 2.27116*00 2.2780E*00 2.3077E*00 2.32156*00 

2.31556-01 2.8115E-01 3. 44906-01 3.19386-01 2.72746-01 

1. 1111E-01 I. S682E-C1 1.35376-01 8.98086-02 6.76956-02 

2.56736-01 3H944E-C1 3.44906-01 2. 65456-01 2.27116-01 

7.1582E-03 3. 95646-02 1. 35376-01 1. 9900E-01 1.65506-01 

1.9924E-01 3.1340E-C1 3.44906-01 1.75446-01 5.50766-02 

1.6205E-01 -7.36026-02 i. 33 376-01 2.81386-01 2.Y557E-01" 

2.28626*00 2.277lY*00 2.27806*00 2.30776*00^ 2. 32756*00 

4.98086*00 7.83666*00 e.6096€*0o '4.34766*00 ' 1.35566*00' 

8.59616*01 8.6 166E*01 8.66376*01 8.30636*01 6.32506*01 

6.67076-01 9:48406-01 1.09956*00 9.80926-01 T.0II66-01' 

6. 38376-01 6: 5799E-01 1.06936*00 7. 4933E-01 4. 16556-01 

^ . 7 4186-0 r - 3. 5 1 nr- ci“ ^ 3.e0806-oi ~ 6 . 45096-01 

5. 8451E-C1 -5.77456-01 ' 9. 6801E-C2 5.9956E-01 7.68^36-01 

1.96536-02 1.63976-02 1.69666-02 2.3860E-02 5;3i986-C2 

1.02696-01 -1.08496-01 -1.29706-01 -1.34956-01 -1.35066-01 


1.59066-02 I. 56146-02 
8.0521E— 02 8.68476-02 

1.45986-04 1.43306-04 

1.42526*00 1.39906*00' 

1,28446*00 1.27046*00 

2. 34T9 6*00 2734 ?« ♦ 00“ 

-9.87256-02 -1.02706-01 
1.18706-01 o:‘ " ” “ 

2.33546*00 2.33716*00 

2. 49106-01 2.42976-01 

3.72446-02 1.8407E-11 

2. 34016-01 2.4297E-01 

9.31586-02 5.45046-12 

1.22116-02 -2. 8581 E- 11 


2.5 1 57 6-01 _ 2.42976-01 
2.33546* 00_ 2.33716*00 
2.995 8E-01 -7.O068E-l_O_ 
e. 38526*01 8.40656*01 

3. 60906-01 -8.01146-11 
7.73556-02' -8.01146-11 
7.92426-01 8.41536-01 

8.31016-01 8.41536-01 

"3.94496—02 " 4.19066-02 
• 1 .22916-01 -1.1725E-01 


DEONS 

“AM ' 

‘6.07276*00 

6.17476*00 

6.13646*00 

6.16016*00 

6.36316*00 

6.11576*00 

'6.97316*00 

6.09766*00 

8.26516*00 

6.29686*00 

7.60646*00 

6.93656*00 

6.76876*00 " 6.49486*00 " 
7.37646*00 7.56196*00 

'6.45496*00 
7. 5932E*C0 

CROSSM 

2.41856-01 

2.48 776-ffl 

2.58346^01 

2 .49TTE-61 

4. 5IV6E-01 

1759686-01 7.m9l^r "^79702 6-01 

'3.31886-01 


S6AR 9.H42E-02 '9.28816-02 9.'8 386E-02 

PORO CAP J "1.22266-02 T.2247E-02 1. 23156-02 

PT/PTINF _"1.9624E-0i _7.92 796—01 ' 7.8195E-01 

_PT 8.67596*01 8.63826*01 8.52026*01 

BERNOUL 2 .34 41 E~lO -5. 80836-06 -2.70526-05 

DPDZ 7 -'37fflZ9E=(n _ -3.'9503E-C 3 - 4. 65706-03 

PUD Z' ' "_7 -5.09146-03 -4.7625E-C3 -4.4372E-03 
“OVPZ 7-2V2113E-01 -2.19 776-Cl -2.1811E-01 

OWOZ '■ - ^65596-15 - 5.124CE-03 -4.54816-03 
_ O SBDZ -1 531136-' 30 -1.1609E-03 - 1.14076-03* 

PP ' " - 2 , 61 67 E - 15' 1 . 97586-02 ' 3.538 46-02 

-5.93796-14 -2.98146-02 -3.47616-02 
VP " "4.0116E-15 -8.4959E— 03 -5.17886-02 

- 5.34116-01 -3.59846-01 1.78596-01 

SBARP -3.50656-15 7.88216-02 7.30216-02 


9.8196E-02 
1. 23^26-02 
7.82326-01 
0. 52426*01 
5 .5234E-06 
•5.Y930E=03' 


8.49066-02 
1.21506— C2 
8. C8 756- 01 
8.81226*01 


4. 8767E— 02 
1.171 8 E-02 
a. 85226-01 

9.6454 E*01 


1.90816-02 
1 . 13766-02 
9.53426-01 
1.03886*02 


3.0513E-04 -5. 64846-05 -2. 00876-04 
-i: 5701 E-0 5 4 792 096^03“ 3710606-03 


•3. 84266-03 -3722086-03 
2.20566-01-2.12386-01 
3.J414E-C2 -1.12106-02 
1.96706-04 -2.09586-02 
•4. 6 5 576-C2 -2". 44 886-01"' 
1 .6455E-02 ' Y.83206-01 
-5.73266-02 1. 62616-01 

1.60956*00 2.4766E*00 

•9.54326-02 -4.73436-01 


: 2. 89 46 E- 03 
1.69116-01 
4.39B46-02 
6.JJ539E-02 
2. 308 3E^01 
3. 0190E-01 
9. 13606-02 
7.72246-01 
■6.4742E-01 


-5. '80291-03 
5686-01 
-4.76166-02 
-5^40746-02 
-6766906-02 
2. 4910E-01 " 
-2. 32056-01 
-1.2865|*00 
-4. 1122E-01 " 


3.91 716-01 7. 

1 .120 56—02 1. 

*9.90256-01 9. 

1^0790E*02_‘_1_« 
•5.2142E— 07 6« 

TTSieiE-W" 
"9.14216-03 -K 
2.49526-01^2. 
27542 16-0 2 -2 , 
1.45756 -02 -4 . 
"1.51506-02 -2, 
1.34476-01 -_4. 
1. 46556-01 _2« 
■2.02 196*00 
1.53036-01 2. 


•0168E-04 
.11696-0 2 
.98256-01 " 
.08776 *02 
.42806-09 


07596-02 
595$ 6-01 
60716 - 12 
36966-26 
92646-15 
49836-13 
79386 -14 ' 
20326*00 
07276-15 
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APPENDIX B 


Z6T#» 3.CQC0CCCCE-01 



i-i 

1-2 

1-3 

1»4 

1-5 

1-6 

1-7 

1-8 

1-9 — “ I 

p 

4.63726-02 

4.6861E— 02 

4. 8 356E-02 

4.93S5E-C2 

4.14626-02 

2.41406-02 

1.76436-02 

1.58456—02 

1.56 38 E-02 

p/roastsc 

2 .5807E-01 

2.6C7SE-C1 

2. 6934E-01 

2.7489E-C1 

2. 30756-01 

1.34356-01 

9.81896-02 

8.81826-02 

' 8.'7027E-02‘ 

P/PT INF 

4.25586-04 

4.30C7E-04 

4.4417E-C4 

4.5233E-C4 

3. BC526-C4 

2.21556-04 

1.61926-04 

1.45426-04 

1.43526—04 

P/PINF 

4.15496*00 

4.19 8 7£ ♦ 00 

4.33636*00 

4.425BE*C0 

3. 71 506 *C0 

2.1630E«00 

1 .58006*00 

1741916*00' 

1740116*00 

RHO 

2.59156*00 

2* 60 7 5E* 00 

2.65766*00 

2.6914E*C0 

2.39936*00 

1.66636*00 

1.36156*00 

1.27896*00 

1.27186*00 

U 

2.30186*00 

2. 301 OE * 00 

2.29896*00 

2.29616*00 

2.3022 E *00 

2.31766*00 

2.3334E*00 

2.34466*00 

2.34846*00 ' 

V 

-6 . 8P25E-02 

-6.7136E-02 

-6. 95316-C2 

-7.1751E-C2 

-7.3265E-C2 

-5. 93526-02 

-6.62576-02 

-7. 3882E-02 

-7.69666-02 

w 

0. 

-2.5887E-02 

-3.2J30E-02 

9.C459E-03 

1.36696-01 

2.47936-01 

2.186S6-01 

1.21146-01 

e; ■ 

uc 

2 .? Q 29E*00 

2.29096*03 

2.2847E*00 

2.2746E*00 

2.2756E *C0 

2.30696*00 

2. 3 2 726 *00 

2.33526*00 

" 2. 33 706*C0 

VC 

2.1338E-01 

2.20636-01 

2.4215E-01 

2.9 366E-CI 

2.56616-01 

3.24536-01 

2.75026-01 

2.50806-01 

2.44096-01 

wc 

3.6597E-16 

!.3575E-02 

1.1142E-01 

1 .60406-01 

1.36696-01 

9.4750 E-02 

7.23706-02 

3.96916-02 

1. 84076-11 

vcc 

2.13306-01 

2.2 702E-01 

2.6655E-01 

3.2289E-C1 

2.5661E-01 

2.65986-01 

2. 24066-01 

2. 33576-01 

2.44096-01 ' 

WCC 

0. 

-7.0777E-C3 

-4.3590E-Q4 

3.55696-02 

1 . 3669E-01 

2.08686-01 

1.75136-01 

5.96206-02 

4.3952E-12 

VX 

0. 

5 .61016-02 

2.04C4E-01 

2*25206-01 

1.5661E-C1 

1.75926-01 

5.16216-02 

1.01456-02 

-2-86286-11 

vv 

-2.13386-01 

-2.0580E-01 

-1.7151E-01 

*7 .95256-02 

1.36696-01 

2.88706-01 

2.79626-01 

2. 5372 6- 01 

‘ 2.44096-01 

VI 

2.2929E*00 

2.2909E.00 

2.2847E*O0 

2. 27486*00 

2.27566*00 

2.30696*00 

2.32726*00 

2.33926*00 

2.33 706*00 

PS 1 NOR 

0. 

2.4021E+00 

5.10356*00 

6.13596*00 

6. 50636*00 

4. 3607 6*00 

1.27566*00 

2.48926-01 

-7.01886-10 

THEfNOR 

8.46836*01 

e. 48716*01 

8.5724E*01 

8.8018E*01 

8.66046*01 

8.28876*01 

6.3 1 506*01 

e. 37596*01 

8.4037E+01 

X8AR 

0. 

3.3415E-01 

6.5474E-01 

9.3057E-C1 

1. C746E* CO 

9.54926-01 

6. '60 266-01 

3.49*1 E-Ol 

-777525 6-11 

XSHLD 

C. 

2.3605E-01 

6.1913E-01 

6.3841E-C1 

1.02986*00 

6. 50796-01 

3.55386-01 

4.50446-02 

-7.75Z5E-11 

VBAR 

-6.97286-01 

-6.611 IE-01 

-5.48536-01 

-3.35776-C1 

-2.2027E-U 

3. 5755E-01 

6. 01616-01 

7.3644 6-01 

7. 80906-01 

VBHLO 

-6.972BE-01 

-6. 71 T 3E-C 1 

-5.61C4E-01 

-5.5427E-01 

1.33906-01 

6.13626-01 

7.34C4E-01 

7.75176-01 

7.80906-01' 

ETA 

1. 69326-0? 

1.6275E-02 

1.4740E-02 

1.2258E-C2 

1.27246-02 

1. 7895E-02 

2.4099E— 02 

2.95876-02 

3.14306-02 

C 

-7.1934E-02 

-7. 1764E-02 

-7.6200E-02 

-7.5864E-02 

-9.50316-02 

-9.9148E-02 

-9.93346-02 

-8.94316-02 

-8.51586-02 

DEQNS 

6.0:676*00 

6 .06376*00 

6. 23326*00 

6.65166*00 

7.66056*00 

7.20536*00 

6.6248E*00 

‘ 6. 427 16*00 

'6.39176*00" “ 

AH 

6.1 6 74 E* 00 

6.15236*00 

6. 1068E*00 

6 .08 72E«C0 

6.28856*00 

6. 9396E*00 

7.37846*00 

7.56C2E*00 

7.5914 6*00 

CPOSSP 

l ■ 0218E-O1 

1.9229E-01 

2. 0358E-C1 

1 .91466-01 

4.22656-01 

7.58826-01 

7.19006-01 

4. 5610E-01 

2.48666-01 

SBAR 

9.1142E-02 

9. 301 6E-02 

9. 8513E-02 

5.82246-02 

8.71396-C2 

5.66256-02 

2.59686-02 

6.04356-03 

7.01686-04 

POROGAM 

1.2226E-02 

1.2245E-C2 

1. 23166-02 

i . 2313E-C2 

1.21 77E-C2 

1.18116-02 

1.14546-02 

1.12286-02 

1. 11696-02 . 

PT/PT INF 

7.9624E-01 

7.9252E-01 

7. 8170E-C1 

7.8227E-C1 

e. 04256-01 

8.6800E-01 

9.3714E-01 

9.85C06-01 

9.98256-C1 

PT 

8 . 6759E *01 

8.63536*01 

8.5175E*01 

8.52366*01 

8.76316*01 

9.45786*01 

1.02116*02 

1.07336*02 

" 1.08 771*02 

BERNOUL 

2.1826E-10 

-8.0667E-C6 

-2.39846-05 

-1.81 10E-C6 

4.05066-04 

-7.81 1 6E-05 

-2.79936-04 

-1.36316-05 

6. 39766— C9 

OPDZ 

-2.9384E-03 

-3.0201E-03 

-3.6720E-03 

-4.54B3E-C3 

-3.1711E-C* 

6. 1366E-C3 

3.57C96-03 

1.27596-04 

-1.62016-04 

OUOZ 

-3.8393E-03 

-3.5584E-03 

-3.3432E-03 

-2.92636-03 

-1. 83346-03 

-4. 70066-04 

-2.6477E-03 

— 6.C042E-03 

-8.06346-03* 

DVDZ 

-2.2268 £-"01 

-2.209GE-01 

-2.2212E-01 

-2.2633E-01 

-2. 22146-C1 

-1. 91686-01 

-2.17786-01 

—2.47406-01 

-2.55246-01 

OWO l 

-2.7553E-15 

-4. 56126-03 

-1.78626-03 

-3. 88C0E-02 

-1.52376-02 

-5.52586-02 

-4.52126-02 

-2.28356-02 

-2.64266-12 

DSBDZ 

-1*31376-30 

-1.5754E-03 

-1.4258E-03 

-3.7563E-C4 

-2.3776E-C2 

-8.87246-02 

-8. 7059E-02 

-3. 0319 E-02 

-9.59366-26 

PP 

-2.35696“ 1 5 

2.0464E-C2 

3.7710E-02 

-4.9052E-C2 

-2. 56506-01 

-2.35126-01 

-6.C7C4E-02 

-1.16076-02 

-2. 24346-15 

UP 

“5,82606-15 

-3.03E4E-C2 

-3.5427E-02 

1. 5210E-C2 

1. 81166- Cl 

3.03396-01 

2.55136-01 

1.35686-01 

-4.32566-13 

VP 

3.30866-15 

-1.114C E-C2 

-4.7442E-02 

-5.63916-02 

1.43646-01 

8,71506-02 

-1.6eS3E-01 

-1.06546-01 

1.68716-14 

WP 

-5.23466-01 

-3.6212E-01 

2.1 387E-C1 

1.61486*00 

2.48616*00 

8, 14076—01 

-1.3143E*O0 

-2.06686*00 

-2.24786*00* 

SBAPP 

-1. 83226-15 

8.0502E-02 

6.83996-02 

-8.1769E-C2 

-3. 8973E-C1 

-5. 94816-01 

-4.76556-01 

-2.26556-01 

3.32856-15 


ZE7A- 2.O0C0CC00E-OI 



i»: 

1*2 

1-3 

1*4 

1*5 

1-6 

1-7 

1*8 

1*9 

P 

4.66206-02 

4.71 1 4E-02 

4.87106-02 

4.5786E-C2 

4.14196-02 

2.34576-02 

1.72626-02 

1.57616-02 

1.56496-02 

P/ROASTSC 

2.50456-01 

2.62206-01 

2.71086-01 

2.77C76-C1 

2.3051E-C1 

1.30546-01 

9.60676-02 

e. 77166-02 

8. tO 89 E-02 

P/PTINF 

4.27876-04 

4.324C6-C4 

4.47C5E-04 

4.5652E-04 

*3.80136-04 

2.1526E-04 

1.58436-04 

1.4*656-0* 

t. 43626-04 

P/PINF 

4.1 7726*00 

4.221 5E*G0 

4.36446*00 

4 .460 86*00 

2.71126*00 

2. 10186*00 

1.54676*00 

1.41226*00 

1.40216*00 

RHO 

2.60146*00 

2.61726*00 

2.66986*00 

2.7126E*00 

2. 3932E*00 

1.62076*00 

1.32936*00 

1.26576*00 

1.27246*00 

U 

2.30216*00 

2.30136*00 

2.29526*00 

2.29E4E*C0 

2. 30236*00 

2. 31 75E*00 

2.333*6*00 

2 .34 50E *00 

2.3*916*00 

V 

-4.5640E-O2 

-4.45656-02 

-4.70646-02 

-4.87506-C2 

-5.04496-02 

-4.9048E-02 

-*.*3536-02 

-4.9192E-02 

-5.16106-02 

M 

0. 

-2.54526-C2 

-3.23C8E-02 

1. 3 331E-C2 

1. 3 842 E- 01 

2.54246-01 

2.2288E-01 

-1.230*6-01 

- 

UC 

2 .291 8E ♦DO 

2.28576*00 

2.28326*00 

2.2724E*C0 

2.27316*00 

2.30606*00 

2.32676*00 

2.3348E*C0 

2.33696*00 

VC 

2.2269E-01 

2.30246-01 

2.53226-01 

3. C722E-01 

3.69416-01 

3.29936-01 

2.77516-01 

2.5233E— 01 

2. *4 046-01 

VC 

3.01956-16 

5.44106-02 

1.11436-01 

1*64666-01 

l. 38426-01 

l. 01086-01 

7.66276-02 

4.15586-02 

1.8*076-11 

vcc 

2.22696-01 

2. 36206-C1 

2. 76516-01 

3.47176-01 

2.69416-01 

2.65856-01 

2.20726-01 

2. 32716- Cl 

2.4*846-01 

WCC 

0. 

-1.15826-02 

-8.90436-03 

3.11606-02 

1.38426-01 

2.19996-01 

1.848*6-01 

1.06C56— 01 

3.19016-12 

vx 

0. 

9.84046-02 

2.08786-01 

3.37556-01 

2. 65416-01 

1.75646-01 

4.90306-02 

8.57366-03 

-2.86596-11 

VY 

-2.2269E-01 

-2.15146-01 

-1. 81526-01 

-8.5380E-02 

1. 3842E-C1 

2.97026-01 

2. 83696-01 

2.55596-01 

2.4*846-01 

vz 

2.25106*00 

2.28576*00 

2.28326*00 

2.2724£*00 

2.27316*00 

2.30606*00 

2.32676*00 

2.33486*00 

2.33696*00 

PSINOR 

0. 

2.46cee*co 

5.22466*00 

e.4591E*00 

5.23086*00 

4.35576*00 

1.20726*00 

2.10396-01 

-7.02676-10 

THETNCR 

0.44506*01 

8.46376*01 

0.54736*01 

8.78726*01 

8.65606*01 

8.26826*01 

8.3050E*01 

e. 37536*01 

0 . 4019 E*OI 

X8AR 

0. 

3.27966-01 

6.42436-01 

9.12776-01 

l. 04976*00 

9.2897E-01 

6.59416-01 

3.38156-01 

-7.4943E-H 

XBHLO 

0. 

2 .099 36-01 

5.97726-01 

6 • 1673E-C1 

9.76106-01 

4.98*06-01 

1.89056-01 

2.2877E-02 

-7.49*36-11 

VBAR 

-6. 64816-01 

-t ■ 30486-01 

-5,22516-01 

-3.19046-01 

-2.C785E-11 

3.3*3*6-01 

5.5824E-01 

6. 80606— 01 

7. 2045E-C1 

YBHLO 

-6.64816-01 

-fc. 4 2846-Cl 

-5.30216-01 

-5. 3170E-CI 

2.0379E-C1 

6. 19566-01 

6. 5 817 E-OL 

7.17756-01 

7.20*56-01 

ETA 

1.12886-02 

l.Ce5C£-C2 

9.82646-03 

8.1984E-C3 

8. 48286-03 

1.19306-02 

1.65996-02 

1.97256-02 

- 2.0953E— C2 

G 

-4.7399E-02 

-4.71426-02 

-5.03616-02 

-5. 23C7E-C2 

-6.19736-02 

-6.49056-02 

-6.48346-02 

-5.78156-02 

-5.52 78E—02 

DEQNS 

5.91076*00 

5.941CE *00 

6.05406*00 

6.35616*00 

6.99976 *00 

6.72106*00 

6.36766*00 

6.23646*00 

6.20696*00 

AH 

6.16216*00 

6.14656*00 

6.10C06*00 

6.07546*00 

6.28266*00 

6.94366*00 

7. 3 7C7E*00 

7.55246*00 

7.59066*00 

CROSS* 

1.2216E-01 

1.37566-01 

1.51416-01 

1.3367E-C1 

4. 0121 E— 01 

7. 66*56-01 

7.14466-01 

4.26C86-01 

1.66736-01 

SBAR 

5.1142E-02 

5.22106-02 

9. 8 6806-02 

5.8277E-02 

8.96796-02 

6.67656-02 

3. 75596-02 

1.C889E-02 

7.01686-0* 

PQROGAP 

1. 22266-02 

1.22516-02 

1.23186-02 

1.23136 — C2 

1.22066-02 

1. 1931 E-02 

1.15886-02 

1 • 128)6-02' 

1. 11696-02 

PT/PTINF 

7.96246-01 

7.92136-01 

7.81386-01 

7.02166-01 

7.99166-01 

B.4627E-01 

9.1038E-01 

9.7314E-01 

9.9825E-C1 

PT 

8.67596*01 

0.63116*01 

8. 5 1396 *01 

0.5225E*C1 

8.70776*01 

9.22106*01 

5.91956*01 

1.06036*02 

1.08 77 E«02 

8ERN0UL 

1. 99486-10 

-1.14C 86-05 

-4.3136E-05 

-1.80116-05 

5.49486-04 

-1.1066E-C* 

-3.e7156-C4 

-4.82656-05 

6. 1587E-09 

OPOZ 

-2.02816-03 

-2.04936-03 

-2.58426-03 

-3*25056-03 

1.23046-03 

7.56326-03 

4.05686-03 

9.43666-04 

-7.23716-05 

OUDZ 

-2.57646-03 

-2.2946E-03 

-2.2 179E-C3 

-2.01*06-03 

-4.94036-05 

2.9047E-03 

2.45026-03 

-1.40736-03 

-5. *0696-03 

DVDZ 

-2.24986-01 

-2.22606-01 

-2.27496-01 

-2*33856-01 

-2.34 746 -Cl 

-1.9*426-01 

-2.20356-01 

-2.46526-01 

-T.J2SE- cr“ 

DVDZ 

-2.31756-15 

-4.17796-03 

1.4C7BE-C3 

-4.76516-02 

-1.54306-02 

-7.23696-02 

-3.86686-02 

-1.31126-02 

-2.69996-12 

DSBDZ 

-3.92486-30 

-2.42266-01 

-1.98266-03 

-7.12896-C4 

-2.70946-02 

-1.15326-01 

-1.5248E-01 

-7.51176-02 

-2.62556-25 

PP 

-1.8129E-15 

2. 1C 3 86 -02 

3.97566-02 

-5.19216-02 

-2.68346-01 

-2. 38466-01 

-5.36C7E-C2 

-7.80206-03 

-2.80056-15 

UP 

-5. 84426-15 

-2.C824E-02 

-3. 56606-02 

1.36656-02 

1.772*6-01 

3.02416-01 

2.6030E-01 

1.46576-01 

-3.43696-13 

WP 

1.19956-15 

-1.12776-02 

-3.82526-C2 

-4*79176-02 

1.CC29E-01 

7.36796-02 

-1.07816-01 

-7.32456-02 

9.9*606-15 

WP 

-5. 1 3C8E-01 

-3.60926-01 

2.57346-01 

1.62666*00 

2.50416*00 

8.47596-01 

-1.36466*00 

-2.10*26*00 

-2.20066*00 

SBARP 

-2 .94846-! 5 

8.2713E-02 

6. 29C1E-C2 

-6.8237E-02 

-2. 8600E-01 

-4.93556-01 

-5. 3617E-01 

-2.57056-01 

5.9795E-15 
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APPENDIX B 


P/ROASTSQ 

P/PTIN F 

P/PINF 


16 AR 

~PC)ROGAM " 

pr/prrwF 


4.67TS E-02 
2.6031 E-01 
4. 292 9 E- 04 
4.19116^00 

~2.6076t*00 

2.3 0236*00 

^2730011-02 



“27^07^0- 

TimBE-Ol 

3T9 84QE-16 

2. 3228E-0r 

0. 

“0. 

-2.3228E-01 

272967£*00 


-6.3239E-01 
-673239^-01 
57S440E-03 
-2.3442E-02 
5.7590E"*00 
6.1588E*00 
6*1 525F-02 
9.11426-02 
J.2226E-02 
_!• 9629 £-0 1 
8.67 59 E* 01 
1.9092E-10 
-1.0582E-03 
-1.2982E-03 
-2.2813E-01 
^r.BlA2E-15 
-173AA8E-29 
- 2. 6 5 69 E- 15 

~ 878 8 85 E- 16 
-5,^2006-01 
-4 .06486-15 


4.7269E-02 
2 .83C6E-01 
4.3382E-04 
4.23536*00 
2.6 22^6*00 
— 27351751^0 
-2.2599E-02 
-2.5028E-02 
'i;2085E4OO 
27*0056-01 
5.48306-02 
Tttb IE-01 
-1.7418E-02 
1.00736-01 
-2.24686-01 
2.28856*00 
” 2.52046*00 
8.43986*01 
3.2173E-C1 
1.76826-01 
-5.9990E-01 
-6.1455E-C1 
" 5.42506-03 
-2.32296-C2 
5.77346*00 
6.14246*00 
“ 8759886-02 
9.35536-02 
' 1.22556-02 
7.91406-01 
0.62376*01 
-1 •77446-05 
-1-0282E-03 
-8.86936-04 
-2*24806-01 
-4.5439E-03 
-5.0379E-03 
2.14C8E-02 
-3711866-02 
-8*19206-03 
-3.81656-01 
8*61 896—02 



1-4 

1-5 

1-6 

I»7 

1-8 

[-9 

4.89086-02 

5.00376-02 

4.1202E-02 

2.26176-02 

1.68326-02 

1. 56566-02 

1.56546-02 

2. 72186-01 

2. 78476-Cl 

2.2930E-01 

1.25876-01 

5. 36156-02 

8. 71416-02 

8.71206-02 

4.4886E-04 

4.59226-04 

1.7B14E-C4 

2.07576-04 

1.54486-04 

1.4371 E— 04 

1.43676-04 

4.38226400 

4.48336*00 

3.6917E4C0 

2.02656*00 

1.50826*00 

1.40306*00 

1.40266*00 

2.67716400 

2.72216*00 

2. 37526*00 

1.56456*00 

1.28546*00 

1.2507E*00 

1.27276*00 

2. 2993 E 400 

2.29 856*00 

' 2.30226*00 

2.31696*00 

2.33276*00 

2.3447E*00 

2. 34956*00 

-2. 35746-02 

-2.4913E-C2 

-2.61866-02 

-2.04766-02 

-2.22106-02 

-2.4529E-02 

-2.63716-02 

-3.26186-02 

1.8930E-02 

1.40526-01 

2.62066-01 

2.26266-01 

1.22036-01 

0. 

2. 28176*00 

2.2658E400 

2.27026*00 

2.30506*00 

2.32566*00 

2.33396*00 

2.33686*00 

2.64926-01 

3.21426-01 

3.83626-01 

3.35586-01 

2.80166-01 

2.5377E-01 

2.45466-01 

1.11126-01 

1. 7024E-01 

1.40526-01 

1.09726-01 

8.00826-02 

4.14146-02 

1. 84076-11 

2.86676-01 

3.62706-01 

3.B362E-01 

2.64586-01 

2.17136-01 

2.31 E9E-01 

2.4546 6-C1 

-1.86406-02 

2.72516-02 

1.4052E-01 

2.33776-01 

1.94306-01 

1. 11086—01 

1.77676-12 

2.13486-01 

3.52206-01 

3.83626-01 

1.73996-01 

4.7C526-02 

9.03S5E-03 

-2.86856-11 

-1.92246-01 

-9. 08276-02 

1.40526-01 

3.0721 E-01 

2.87556-01 

2. 5696 E-01 

2.4546E-01 

2.28176*00 

2.2658E«00 

2. 27O2E*0O 

2.30506*00 

2.32566*00 

2.33396*00 

2.33686*00 

5.3451E*00 

8. 8202E«00 

9.59136*00 

4.31696*00 

1.15916*00 

2.21826-01 

-7.03336-10 

6.5205E401 

8.77366*01 

8.65076*01 

8.24306*01 

8.29536*01 

e.3717E*01 

e. 40046*01 

6. 3013E-C1 

8.9499E-01 

1.02486*00 

9.0308E-01 

6.38606-01 

3.2662E-01 

-7.23686-11 

5. T069E-01 

5. 89626-01 

6. 5O53E-01 

3.10376-01 

7.52496-02 

9.1059E-C3 

-7. 23686-11 

-4.97336-01 

-3.03936-01 

-I.9545E-11 

3.11176-01 

5.14966-01 

8. 24416-01 

6.60156-01 

“5.1 7106-01 

-s.ioeiE-oi 

3.51666-01 

6.26696-01 

6.52046-01 

8.59176-01 

6. 60 156-01 

4.9132E-03 

4.09526-03 

4.24146-03 

5.9650E-03 

8. 29966-03 

9.86236-03 

1. 04 776-02 


-2.50376-02 
5*83026400 
6.0954E*00 
1.07306-01 
9.89416-02 
1*23216-02 
7* 80 67E-01 
8.50836401 
-5.78896-05 
-l. 34306-03 
-1*04606-03 
-2.34716-01 
4*60996-03 
-3.56506-03 
4. 15116-02 
-‘3; 5 1836-02 
-2.2931E-02 
3*16196-01 
5.56956-02 


■2.5712E-02 
5.98C5E*0C 
6.07436400 
8.2678E-02 
9. 8385E-02 
1.2315E-C2 
7.6145E-C1 
8. 5202E«01 
•5.9298E-05 
1.72256-03 
1*28306-03 
•2. 43426-Cl 


-3.03646-02 
6*25736400 
6.27566400 
3* 89156-01 
9.26136-02 
1.22446-02 
7.93326-01 
8.64406401 
7.5316E-C4 
3. 2009 E -03 
2.5754E-C3 
-2.51286-01 


-6.72756-02 -2.19736-02 
-1.6643E-03 -3.2181E-02 
-5*54076-02 -2.80466-01 
1.1211E-02 1.70276-01 

-2*561 3E-C2 5.05156-02 

1.64326400 2.53476400 

-5.5150E-C2 -1.63946-01 

ZET A» 5.COCOCOOOE-02 


3.2144E-02 
6.16966400 
6.94806400 
7.85586-01 
7.9758E-02 
1.2087E-02 
6. 1923 E- 01 
8.92636401 
-1.38866-04 
9.2967E-03 
8. 1309E-03 
1.9697E-01 
-1. 0399E-01 
1.40856-01 
-2.40486-01 
2.96066-01 
4.70586-02 
8.71576-01 
2. 8875 E-01 


3.16226-02 
6.00586400 
7.33766400 
7.11 76E-01 
5.93936-02 
1. 1844E-02 
8.62026-01 
5.39266401 
5.42356-04 
4. 5325E-03 
1.3787E-02 
-2.22096-01 
3.06136-02 
3.C473E-C1 
4.51166-02 
2.61S3E-C1 
-4.82806-02 
1.46726400 
5.13136-01 


2. 79246-02 
5.94326400 
7.51756400 
4.01C4E-0L 
2.54386-02 
1.14486-02 
5.38356-01 
1.02256402 
1.4311E-04 
1.10506-03 
1.18516-02 
-2.47C06-01 
2.75786-02 
2.6S74E-01 
3.69016-03 
1.59876-01 
-4.37796-02 
■2.13316400 
8. 21806-01 


— 

' 1-1 ■ " 

1*2 

1-3 

1*4 

1*5 

1-6 

1-7 

1=8 

1-9 

"P~ 

4.6B156-02 

4.73C 76-02 

4.8958E-02 

5.01C1E-02 

4. 10136-02 

2.2127E-02 

1.66006-02 

1 . 56C26-02 

1.56576-02 

P/ROASTSfl 

2. 60 54 E-01 

2.6327E-C1 

2. 7 246E-01 

2.7B83E-C1 

2. 2824E-01 

1.23146-01 

9.2381E-02 

e. 603OE-C2 

8.71346-02 

P/PT INF 

4.2965E-04 

4.341 7E-C4 

4. 4922E-04 

4.5901E-C4 

3. 7640E-C4 

2. 0307E-04 

1.5235E-04 

1.43196-04 

1.43696-04 

P/PINF 

4.1947E*00 

4.23B7E*00 

4. 3 866E*00 

4 .40916*00 

3.6747E *00 

1.98266*00 

1.4873E*0O 

1.39806*00 

1.40296*00 

RHO 

2.6092E*00 

2.62386*00 

2.6706E*CO 

2. 7244E*C0 

2. 36 83E* CO 

1. 5J26E*00 

1 • 258 5E*00 

1. 2276E*O0 

1.27296*00 

U 

2.3024E*00 

2.301 5E*00 

2.2994E*00 

2 . 29 C6E*C0 

2.3020E*CC 

2.31646*00 

2* 33186*00 

2. 343* E* 00 

2.3496E*C0 

V 

—1 .1 546E-02 

-1.132BE-02 

-1.2125E-02 

—1 . 26C4E-02 

-1.33726-02 

-1.05976-02 

-1.11296-02 

- 1. 21 75E-02 

-1.34996-02 

w 

0. 

-2.4767E-02 

-3.28656-02 

2.2052E-C2 

1.41596-01 

2. 6863E-C1 

2.28166-01 

1.19796-01 

0. 

uc 

2.2901E*00 

2.2B7SE*00 

2.28C9E*00 

2.2604E*OO 

2.26856*00 

2. 30446*00 

2.32456*00 

2.33246*00 

2.33676*00 

VC 

2.3721E-01 

2.45046-01 

2.71076-01 

3. 2890E-C1 

3.91386-01 

3. 3849E-01 

2.81436-01 

2. 5440 E— 01 

2.4602E-01 

HC 

4.06056-16 

5.5CB9E-02 

1.1C87E-01 

1.7415E-C1 

1.4159E-C1 

1.15526-01 

8.201TE-02 

3.042OE-O2 

1. 84076-11 

v<Tc 

2.37216-01 

2.5033E-01 

2.9189E-01 

3.7126E-01 

3. 91306-01 

2.63236-01 

2.1487E-01 

2.32C6E-01 

2.4602E-C1 

wcc“ ■” 

0. 

-2.0309E-02 

-2.3906E-02 

2. 59876-02 

1.41596-01 

2.4214E-01 

1.99 406-01 

1. 11C96-01 

9.52366-13 

VX 

0. 

1.0197E-01 

2.1 5E8E-01 

3. 6036E-01 

3.91386-01 

1.72246-01 

4.58296-02 

1 • 2094E-02 

“2. 8708E- I 1 

VY 

-2.37216-01 

-2 .29536-01 

-1.9791E-01 

-9.2914E-02 

1.4159E-C1 

3.13466-01 

2. 09546-01 

2. 57COE-01 

2.4602E-01 



2.29filE*O0 

2.20796*00 

2.28096*00 

2 . 26E4E+00 

2.26856*00 

2.30446*00 

2.32456*00 

2.33246*00 

2.33 67E*C0 

PS I NOR 

0. 

2 .551 6E*00 

5.40676*00 

9 .0286E*00 

9. 70876*00 

4.27456*00 

1.12956*00 

2.9710E-01 

-7.0392E-10 

TH6TN0R 

0.4CB6E*O1 

0.42 77E*C1 

0.50836*01 

8.7682E*C1 

e. 64806*01 

8.22756*01 

8.29016*01 

e. 37126*01 

8.39 9OE*0l 

XBAR 

0. 

3.18 63E-01 

6. 2 39 6E-01 

8 . 8610E-C1 

1.01246*00 

8.9015E-01 

6.28226-01 

3.2117E-01 

-7.1083E-11 

XBHLD 

0. 

1.5241E-01 

5.501 1 E-01 

5.6928E-01 

6.11486-01 

l. 59566-C1 

3 . 66E4E-G2 

4. 6812E-03 

-7. 1083E-11 

year 

-6.26196-01 

-5.84626-OZ 

-4.8455E-01 

-2.9599E-C1 

-1.89266-11 

2.996 Of -01 

4.9336 6-01 

5.9712E-01 

6. 30066-01 

YBMLD 

-6.16196-01 

-6.01096-01 

-5.0876E-01 

-5.0248E-OI 

4.99026-01 

6.1369E-C1 

8.26096-01 

8.295EE-01 

6.3006E-01 

ETA ~ 

2.82206-03 

2.71256-C3 

2.4566E-03 

2.C496E-03 

2.12076-03 

2.98256-03 

4.14986-03 

4.9312E-03 

5.23836-03 

G 

-1.1657E-02 

-1.15276-02 

-1.2 506E-02 

-1.2748E-C2 

-1.50426-02 

-1.62676-02 

-1. 56316-02 

-1.36136-02 

-1.37 40E-02 

DEQNS 

5.6672E*00 

5.67426*00 

5.70276*00 

5.7772E*00 

5.93436*00 

5.87326*00 

5.79716*00 

5.76376*00 

5.75436*00 

AM 

6.1579E*00 

6.1408E*00 

6.0939E *00 

6.0729E*00 

6.27896*00 

6.95306*00 

7.30276*00 

7 .45886*00 

7.59006*00 

CROSS M 

3.0880E-02 

7.2682E-02 

9. 2826E-02 

6.8945E-C2 

3.87186-01 

8.01586-01 

7.11996-01 

3.8282E-01 

4.3607E-02 

SOAR 

9. 11426-02 

9.39C9E-02 

9.91776-C2 

9. 05C3E-C2 

9. 44386-02 

8.66266-02 

7.7310E-02 

4.79B6E-02 

7.01 68E-04 

POROGAM 

1.2226E-02 

1.226CE-02 

1.2324E-02 

1.2316E-02 

1.22666-02 

1.21716-02 

1.2058E-C2 

l. 1 7C9E-02 

1.1169E-02 

PT/PTINF 

7.9624E-01 

7.9075E-01 

7.8041E-01 

7. 01 72E-01 

7. 09716-01 

8.05286-01 

8. 2425E-01 

8.8695E-01 

9.9825E-C1 

PT 

8.6759E*0l 

8.6161E*01 

8.50336*01 

8.5177E*0l 

6. 6047E+01 

8.77446*01 

8. 98 11 E *01 

9 . 6643E*01 

1.08776*02 

BERNOUL 

1.93226-10 

-2.4894E-C5 

-7.25456-05 

-1.1419E-04 

1.00586-03 

-8.26176-05 

-6.5149E-04 

-2. 51 35E-04 

7. 19C8E-09 

DP D 2 

-5.42266-04 

-4.94C0E-O4 

-6. 4209E-C4 

- 8. 304 1E-C4 

4. 39556-03 

1.03456-02 

4.7736E-03 

1.1L12E-03 

-5.05266-05 

DUD 7 

-6. 51656-04 

1.3236E-04 

-4.6336E-C4 

— 1. 5071E-O3 

6.89646-03 

1. 2665E-02 

2.32386-02 

4.34566-02 

-1. 41436-C3 


-2.3012E-01 
-1^9794 6-15 
-3.60 83 E- 2 9 
- 17 5449 E- 15 
-5.94366-14 
2. 3772 E- 16 
-4.95026-01 
-4.62276-15 


2.26C7E-C1 

€.29216-03 

•1.04186-02 

2.1486E-C2 

3.13896-02 

5.02376-03 

-3.90866-01 

8.93736-02 


“2. 3944E-0I 
4.6640E-O3 
■6. 46516-03 
4.21696-02 
-3.4227E-02 
-1.25586-02 
3.58466-01 
5.01066-02 


2.4901E-01 
5.3457E-C2 
•3. 37C2E-03 
-5.7481E-02 
8.7849E-C3 
•1. 60 386-02 
1.65C7E4C0 
4.50 43E-02 


2. €1486-01 
-2.0330E-02 
■4. 3733E-02 
-2. 8669E-01 
1.6490E-01 
2. 2557E-C2 
2.5537E*00 
-1.09546-01 


-1.9830E-01 
-1.26676-01 
•1. 27616-01 
-2.40816-01 
2.89516-01 
2.62326-02 
8.91936-01 
> 1. 2955E-C1 


-2.20576-01 
-5.82986-02 
•3.90766-01 
-4.01976-02 
2.52826-01 
•1.8 7156-02 
-1. 57126400 
•3.22556-01 


2.46866-01 
1.10546-01 
•7. 46306-01 
1.52596-03 
1.73356-01 
2.80396-02 
2.15176400 
e. 599*6-01 


-2.62526-01 

-2.68376-11 

-3.31076-24 

-3.23216-15 

-5.4046E-13 

3.27846-15 

-2.1869E4C0 

1.96536-14 
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APPENDIX B 


; 2€TA- — 2i5CCOCCCCE-OZ“ “ 

1«1 ~ 1*2 "" 1*3 1-4 1*5 1*6 1*7 1*8 1*9 

~P ~«T*<i26E=i02' 4. 73166-02 4.89702-02 5.01166-C2 4. 00956-02 2.1861E-02 1. 6478E-02 2.55752-02 1.56502-02 

P/ft 0*5150 2T0332E-O1 2;?2!3E-0i 2.T691E-01 2.2759E-01 1.21662-01 9.17062-02 8. 66792-02 8.71406-02 

-p/pfTNF 4.2975E-04 4 .34256-04 4.4942E-04 4.59556-04 3.7532E-04 2.0064E-04 1.5123E-04 1.42946-04 l. 43706-04 

“57PTRF Si R?6 2*00 4.235 5E*00 4.3e77E*00 4.45(46*00 3.66426*00 1.9580E*OO l.4765E*OC 1.3955E*00 1.40306*00 

~ RMO 2760966*00 2.62326*00 2.6786E*00 2.7248E*00 2.36126*00 1.51576*00 1.2432E*00 1.20176*00 1.273)6*00 

~U ~ 2.30242*00 2.30152*00 2.29946*00 2.2587E*C0 2.30186*00 2.31606*00 2.33136*00 2.34176*00 2.34966*00 

~V =5777876-93 -5.66746-03 -6.1035E-03 -6.3414E-03 -6.7678E-C3 -5.6223E-03 -5.6463E-03 -6.0229E-03 -6.81456-03 

“5 JK -2.45)76-02 -3.2950E-02 2.55536-02 1.42106-01 2.71736-01 2. 30606-01 1.15696-01 0. 

UC ' ' 2.26996*00 2.28766*00 2.2805E*00 2.2677E*CC 2.2675E*C0 2.30396*00 Z.3241E*00 2.33056*00 2.33676*00 

VC _Ji3972E-0t 2.4756E-01 2.7424E-01 3.3275E-01 3.95436-01 3.39966-01 2.82C36-C1 2.54566-01 2.4655E-C1 

UC 4.11146-16 5.52786-02 1.10786-01 1.76656-01 1.42102-01 1.18646-01 6.44886-02 3.43656-02 1.84076-11 

~VCC~~ ~ 2.39722-01 2.52726-01 2.9457E-01 3.75936-01 3.55436-01 2.62412-01 2.12542-01 2.32732-01 2.46556-01 

“Kr -2.17572-02 -2.66086-02 2.5942E-C2 1.42106-01 2.46556-01 2.03316-01 I.C871E-01 4.92356-13 

_VS “ B7 1.02646-01 2.1715E-0L 3.65026-01 3.95436-01 1.7122E-01 4.3847E-02 1. 60836-02 -2.87306-11 

~Vr -2.39726-01 -2.3196E-01 -2.00eiE-01 -9.3571E-C2 1.42106-01 3.16756-01 2.9113E-01 2.56366-01 2. 46556-01 

VZ 2.29992*00 2.2876E*00 2.2805E*00 2.26772*00 2.26752*00 2.3039E*00 2.32416*00 2.33056*00 2.33676*00 

“PSIN OR 0. 2.56916*00 5.43536*00 9.1441E*00 5.8923E*0O 4.25016*00 1.08082*00 3.95416-01-7.04486-10 

THETNCR"' 8^4.0246*01 8.42162*01 8.49902*01 8.7667E*0l e. 64672*01 8.2193E*0i 0.28612*01 e. 37232*01 8.39776*01 

XBAR O'." 3.1707E-01 6.2091E-01 8.8166E-01 l.C062E*00 8.8368E-01 6.23036-01 3.18346-01 -7.0441E-11 

X0HLO 0. 1. 33906-01 5.32526-01 5.5216E-01 3.17166-01 9.93286-02 2.4C81E-02 2.9141E-03 -7.0441E-11 

Y0AR -6.08096-01 -5.7698E-01 -4.7017E-O1 -2.92C2E-01 -1.8617E-11 2.9382E-01 4. 82572-01 5. 83236-01 6.15026-01 

YBHLO"" -6.0809E-01 -5. 9456E-01 -5. 0691E-01 -5. 0053E-C1 5.83356-01 6.05106-01 6.12626-01 6.1473E-01 6.15022-01 

"ITS “ 1.41106- 03 1.356 22-03 1.22832-03 1.0248E-03 1.0603E-03 1.4912E-03 2.C749E-C3 2.46562-03 2.61916-03 

"6 -$;60642-03 =5.73002-03 -6.2561E-03 -6.3464E-03 -7.4948E-03 -0.4182E-O3 -7. 86086-03 -6.66426-03 -6.87526-03 

DEQNS 5.6174E*00 5.62096*00 5.6352E*C0 5.67236*00 5.7505E*00 5.72062*00 5.6633E*00 5.6666E*‘)0 5.66216*00 

“AS 6.1 5776*00 6.1357E*00 6.0932E*00 6.0726E*00 6.27796*00 6.95632*00 7.28996*00 7.3762E*00 7.58996*00 

CROSSH 1.54556-02 6.7280E-02 0.8751E-O2 6.9550E-02 3.6727E-CI 0.10782-01 7. 17806-01 2.64I6E-01 2.2012E-02 

SB A R 9.11426-02 9.42766-02 9.9390E-02 9.06156-C2 9.57726-02 9.0053E-02 8.40406-02 7.5991E-02 7,01606-04 

POROGAM 1.22266-02 1.22646-02 1.23276-02 1.2317E-C2 1. 22826-02 1. 22122-02 1.2149E-C2 1. 2042E-02 1.11652=02 

Pf/PTlNF 7.96246-01 7.90036-01 7.7999E-01 7.8150E-C1 7.87C86-01 7.98416-01 6.06B7E-01 e.269e6-01 9. 98256-01 

"Pf 0.67596*01 8.60826*01 8.45886*01 8.5153E*C1 8.57602*01 8.6995E*0l 8.81356*01 9.01086*01 1.08776*02 

BfSliOUL 1.93576- 10 -3.25552-05 -8.0189E-O5 -1.78572-04 I.16C1E-03 7.05206-05 -7.14B1E-C4 -2.38342-04 7.47942-09 

“OPDZ -2.74586-04 -2.20626-04 -2.6546E-04 -3.56006-04 5.05586-03 1.0907E-02 4.9660E-03 1.04626-03 -4. 30786-05 

OUDZ -3 .261SE-04 l;2820E-03 -3.34276-04 -3.4445E-C3 1.21846-02 2.55156-02 0.26976-03 1.10576-01 -7.1392E-04 

— OVOT ^2.3l28E-01 -2.26736-01 -2.42366-01 -2.52036-01 -2.66816-01 -1.99986-01 -2.17616-01 -2.44692-01 -2.73802-01 

OWOi' ‘ -3.12596-15 -9.5660E-03 1.13602-03 -1.27526-01 -2.24966-02 -1.10796-01 -1.67366-01 2.39C1E-01 -8.48426-11 

OT&Or - -2.04232-29 -2.14502-02 -1.16572-0 2 -6.11C9E-03 -6.49726-02 -1.8675E-01 -6.3530E-02 -1.68992*00 -1.08742-23 

-1.54S56-15 2.14912-02 4.24346-02 -5.e6206-C2 -2. 69856-01 -2.40792-01 -3.75176-02 -A. 13552-04 -2. 5352E-15 

OF" -’4.15786-14 -3.15336-02 -3.3007E-02 6.52166-03 1.5995E-01 2.88946-01 2.36636-01 1.81666-01 -5.40486-13 

~W~ 3.28486-16 -2.88172-03 -6.59376-03 -8.02656-03 7.93142-03 1.29592-02 -4.72552-03 -1.33962-02 1.6446E-15 

-'4^0196-01 -3.96222-01 3.87786-01 1.6535E*00 2.55466*00 9.25276-01 -1.6566E*00 -2.18252*00 -2.08142*00 

IBARP -1.27412-15 9. 23136-02 4.50472-02 -3.7024E-C2 -8.07956-02 -9.69932-02 -2.6053E-02 -5.87066-01 3.41646-14 

* ZETA* 1.2 500C000E-02 

1»1 _ 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 

~P~~ 4.68282-02 4. 7318E-C2 4.89722-02 5.011*6-02 4.08292-02 2.17232-02 1.64 152-02 1.55632-02 1.56592-02 

P/ROAST SQ 2.60612-01 2.63332-01 2.72542-01 2.78532-01 2.27226-01 1.2090E-01 9.1354E-02 6.66C5E-02 8.7143E-02 

"ft/PtlNF 4. 29772-04 4.3427E-04 4.4944E-04 4.5958E-04 3.7472E-C4 1.9937E-04 1.50652-04 1.42832-04 1.4371E-04 

P/P INF 4.19582*00 4.23572*00 4.38792*00 4.49C7E*00 3.65832*00 1.9464E*00 1.47C8E*00 1.39442*00 1.40302*00 

RHO 1 2 .60972*00 2.6226E*00 2.6783E*00 2.72472*00 2.35726*00 1.50392*00 1.24452*00 1.1764E*00 1.2730E*00 

~U 2;jC*iE*W> - 2#3Cl5EtC0 2. 2994E *00 2.2587E*00 2.30162*00 2.31546*00 2.33156*00 2.33572*00 2.34962*00 

"V -2.08372-03 -2.83056-03 -3.0634E-C3 -3.1810E-03 -2.4ieiE-C3 -3.10966-03 -2.94226-03 -2.9842E-03 -3.3301E-03 

“V 0. -2.44306-02 -3.29266-02 2.7381E-C2 1. 42476-01 2.72746-01 2. 33816-01 1.11816-01 0. 

UC_ 2.28976*00 2.28742*00 2. 28036*00 2.2674E*00 2.26706*00 2.30336*00 2. 32456*00 2.32842*00 2.33666*00 

VC 2.40986-01 2.48826-01 2.75866-01 3.3470E-01 3.57506-01 3.4066E-01 2.62376-01 2.54472-01 2.46952-01 

~MC ' 4.13316-16 5.34236-02 1.10816-01 1.7860E-OI 1.42476-01 1.19696-01 8.76732-02 3.05802-02 1.84076-11 

VCC “ "2.4C986-01 2.5393E-01 2.95972-01 3.78492-01 3.57506-01 2.62176-01 2. 11096-01 2.33452-01 2.46956-01 

MCC 0. -2.24486-02 -2.79286-02 2.63302-02 1.42476-01 2.48282-01 2. 07036-01 1.05792-01 2.43556-13 

VX - 0. 1 .030 36-01 2.17676-01 3.6770E-01 3.57506-01 1.71036-01 4.11116-02 1.97996-02 -2.87476-11 

J/V -2.40986-01 -2. 33172-01, -2. 0227E-01 -9.3537E-02 1.42476-01 3. 1800E-01 2.52792-01 2.5554E-01 2.4655E-C1 

VZ ‘ 2.28976*00 2.28742*00 2.2803E*00 2.26742*00 2.26706*00 2.30332*00 2.32452*00 2.32846*00 2.33666*00 

PSINOR 0. 2.5791E*00 5.4575E*00 9.21142*00 5.54536*00 4.24672*00 1.0X326*00 4.67156-01 -7.04916-10 

TMETNOR 0.39926*01 8.41656*01 e.4954E*0i 8. 7668E*0l e. 64586*01 8.2161E*01 8.28226*01 8.37372*01 8.39672*01 

XBAR 0. 3. 1630E-01 6.19306-01 8.7944E-01 1.00316*00 8.6045E-01 6.2044E-C1 3. 16936-01 -7. 0121E-11 

XBMLO '■ 0. 1. 19216-01 5.16C8E-01 5.36426-01 2. 27046-01 7.13546-02 1,72996-02 *.09346-03-7.01216-11 

VBAR" -6.04Q5E-01 -5.73176-01 -4.74576-01 -2.9003E-C1 -1.8462E-11 2.9093E-01 4.77176-01 5.76296-01 6.07516-01 

YBHLD -6.0405E-01 -5.9241E-01 -5.0844E-01 -5.0165E-C1 5.85076-01 6.0048E-01 6.C581E-01 6.C730E-01 6.0751E-C1 

ETA _7 .05506-04 6.7812E-04 6.1415E-C4 5.1240E-C4 5. 30176-04 7.4562E-C4 1.0375E-03 1.2328E-03 1.3096E-03 

G - 2 • 8906 6-0 3 -2.8588E-03 -3.1299E-03 -3.1662E-C3 -3.7544E-03 -4.4949E-03 -4.C499E-03 -3.2810E-03 -3.34506-03 

OEONS 5.59166*00 5.55336*00 5.60056*00 5.61906*00 5.65806*00 5.6433E*00 5.62486*00 5.61646*00 5.6143E*C0 

AM 6.1577E*00 6.13872*00 6.09276*00 6.0725E*00 6.2772E*00 6.94976*00 7.30536*00 7.29626*00 7.58586*00 

CROSS* 7 .71 23E-03 6.5516E-02 8.76116-02 7.2812E-02 3.8753E-01 8.13066-01 7.2939E-01 2. 4840E-01 1. 07576-02 

SBAR ‘ 9.11422-02 5.4653E-02 9.95826-02 5. 87206-02 5.6532E-02 9.4712E-C2 7.55986-02 1.05C4E-01 7.01686-04 

■pOROGAM 1.22266-02 1.22696-02 1. 23296-02 1.23196-CZ 1.22926-02 1.22692-02 1,20856-02 1.2357E-02 1.11696-02 

“ftT/PTlNF 7 .96246-01 7.0928E-OI 7.79616-01 7.81306-01 7.855BE-C1 7.8916E-01 8.1955E-C1 7.69C4F-01 9.98256-01 

^ PT 0.67596*01 8.60006*01 8.49476*01 8.51306*01 €.55976*01 8.59886*01 8.92996*01 e. 37556*01 1.08776*02 

BERNOUL 1.93616-10 -4.0873E-05 -1.0572E-C4 -2.5CE56-C4 1. 27586-03 2.69656-04 -7.4826E-0* -3.8339E-04 7.5339E-09 

OPDZ -1.37926-04 -6.2379E-C5 -6.9489E-C5 -1.0063E-C4 5.4121E-03 1.11276-02 5.16466-03 5.6636E-04 -2.9390E-C5 

OUOZ -1.62756-04 3.15706-03 -8.5413E-04 -8.C436E-03 1.3474E-C2 8.1498E-02 -7.5901E-02 2.29552-01 -3.4988E-C4 

_J)VOZ -2.31942-01 -2. 27112-01 -2.44UE-0X -2.53676-01 -2.6900E-01 -2.0246E-0I -2.1479E-C1 -2.4C88E-C1 -2.8474E-C1 

OWO Z 3. 30742-14 -1.4760E-O2 -6.82032-03 -l. 70782-01 -4.35542-02 -3.21132-02 -3.93972-01 4.O326E-01 -2.22516-10 

' DSBD2 -l .2 113E-26 -4.4052E-02 -2.10106-02 -1.2963E-C2 -2.5120E-C2 -7.685BE-01 1.28076*00 -2.22892*00 -2.82276-23 

PP -7 .00496-16 2.14646-02 4.25406-02 -5.92196-C2 -2.91446-01 -2.40746-01’ -3.61166-02 1.62286-04 -2.6750E-15 

UP -2.3T106-14 -3.16316-02 -3.10646-02 5.19466-03 1.52126-01 2.97222-01 2.1927E-01 1. 00712-01 -4. 51192-13 

VP 1.29046-16 -1.62882-03 -3.39512-03 -3. 8321E-C3 6.74802-04 5.4063E-03 1.37022-03-4.83492-03 7.56742-16 

~~WP ' -4. 86 76 E -01 -3 .98 88E-01 4.07362-01 1.6506*00 2.54016*00 9.6780E-01 -l.7147E*00 -2.22526*00 -1.97092*00 

' SBARP - 3. 5065E- 1 5 9.5014E-02 4.06512-02 -3.66236-02 -1.8C93E-02 -2.1235E-01 2.6728E-01 -5. 6002-01 4.70016-14 
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APPENDIX B 


ZET a* C. 



i=: 

1*2 

1 = 3 

1 = 4 

1=5 

1=6 

1 = 7 

1=8 

1=9 

1*10 

p 

4.60296-02 

4.731EE-02 

4.89716-02 

5.C119E-C2 

4.C759E-C2 

2. 1583E-C2 

1.6 348E-C2 

1 .555 IE— 02 

1.56596-02 


P/ROASTSC 

2.6061E-01 

2.63336-01 

2.7254E-01 

2.7892E-C1 

2. 2683E-01 

1. 2012E-C1 

9.09 B2E-C2 

e.654fcE-02 

6.71446-02 


P/PTINF 

4.2978E-04 

4.34276— C4 

4.4944E-04 

4. 59576-C4 

3.7407E-C4 

1.98086-04 

1.50C4E-04 

1.4272E-C4 

1.4371E-C4 


P/PINF 

4.19596*00 

4.23S7E+00 

4. 38786*00 

4.49C7E+00 

3. 6520E *00 

1.93396*00 

1.46486*00 

i.3934E*00 

1.40306*00 


RHO 

2.5«16F*00 

2.61096*00 

2.675?6*CC 

2.72C4E*C0 

2.34696*00 

1.49036*00 

1. 2221E*00 

1.17*26*00 

1.1851 E*00 


U 

2 . 3O13£*0C 

2.3C0e£*OO 

2.29926*00 

2 • 29 6 3E«C0 

2. 3017E*CO 

2.31556*00 

2.32966*00 

2.33956*0 0 

2. 34 21 E*CO 


V 

2.0078E-05 

1.02956-05 

1. 62326-07 

7.2088E-C7 -4.4460E-05 

-5.5511E-04 

-2.eiC4E-04 

-1.C390E-C5 

3.22556-C4 


w 

-1.30816-13 

-2.22376-02 

-2.991CE-02 

8 • 2664E-03 

1.6O24E-01 

2.72666-01 

2.27676-01 

1 . 1 326E-01 

-3.7501E-13 


DC 

2.2S8SE*O0 

2.28656*00 

2.27976*00 

2.2679E*CC 

2. 2667E *00 

2.30326*00 

2.32226*00 

2 . 32 62E*CO 

2.32906*00 


VC 

2.421*6-01 

2.E001E-01 

2.77456-01 

3.36 80E-C1 

2.9964E-C1 

3.4149E-01 

2.8233E-01 

2 .54556-01 

2.4673E-C1 


WC 

-1.3P40E-13 

5.75916-02 

1. 1380E-C1 

1.595BE-01 

1. 6024E-01 

1.L9616-C1 

8. 1 6666-C 2 

3.20356-02 

1.79726-11 


VCC 

Z.4214E-01 

2.5568E-C1 

2.9870E-01 

3.7262E-C1 

3.9964E-01 

2.62496-01 

2.13106-01 

2 ■ 32 73 E-01 

2.46736-01 


wcc 

-1.3C61E-13 

-2. 1199E-02 

-2.66C9E-C2 

7.5566E-03 

1.6024E-01 

2.49036-C1 

2.C241E-01 

1.C756E-01 

-3.9889E-13 


vx 

-1.3081E-13 

1.C539E-01 

2.2125E-G1 

3.563BE-C1 

2.9964E-01 

1.71706-01 

4.65296-02 

1 ■ 8385E-02 

-2. 83046-11 


vv 

-2*42146-01 

-2.3391E-C1 

-2.0242E-01 

-1.C9C7E-01 

1. 6024E- 0 1 

3. 18496-C1 

2. 90206-01 

2 . 5585E-01 

2.46736-01 


vz 

2.28856*00 

2.2866E*00 

2.2797E*C0 

2.2679E*00 

2. 2667 E *00 

2. 3032E*00 

2.32226*CO 

2.32 82 E *00 

2.3Z9OE*0O 


PS 1 NOR 

-3,27516-12 

2.62916*00 

5.5433E*CC 

e.93C5E*00 

9.99896*00 

4.26346*00 

1.14796*00 

4.52*56-01 

—6.96 29E-10 


THETNCP 

8.39696*01 

8.41656*01 

8.49496*01 

8.72806*01 

8.6C18E*01 

8.2149E*01 

8 .28786*01 

E.3720E*O1 

8. 3953E*01 


XBAR 

0. 

2. 1552E-C1 

6.17846-01 

8. 7723E-C1 

1. CO 00 E* 00 

8.77236-01 

6.1784E-C1 

3.1 5 52 E-01 

-6.9800 6-11 


XBHLO 

c. 

-6.98006-11 

-6.98006-11 

-6.98C0E-11 -6.9800E-11 

-6.98006-11 

-6 • 9B00E- 1 1 

-6.9 8C0E-11 

-6.9800E-11 


VBAR 

-6.00CGE-CI 

-5.69356-01 

-4.71 78E-01 

-2.88C56-C1 - 1. 8308E- 11 

2.86056-01 

4.71 78E-01 

5.69356-01 

6. 0000 E- Cl 


YBHtO 

-fa.OOOOE-Ul 

6.000CE-01 

6.00006-01 

6.00C0E-01 

6.C000E-C1 

6.00006-01 

6.0000E-01 

t.OOCOE-Ol 

6.0000 E-01 


6T A 

0. 

C. 

0. 

C. 

C. 

0. 

0. 

C. 

0* 


G 

-2.89066-03 

-2.85B8E-G3 

-3. 1299E-03 

-3.166 2E-03 -3.7544E-03 

-4.49496-C3 

-4.C499E-03 

-2.28106-03 

-3.34506-03 


DEQNS 

5.5 a 166*00 

5.59336*00 

5.60C5E*00 

5.6150E*00 

5.65806*00 

5.64336*00 

5.6248E*00 

5.61646*00 

5.61436*00 


AM 

6.1333E*0P 

6.12 3G6*CO 

6.0851E*00 

6.066 2E *C0 

6.27236*00 

6.94086*00 

7.25C3E*00 

7.3C726*00 

7.29936*00 


CROSS* 

3.4P64E-13 

5.92 766-02 

7. 9 2CBE-02 

2. 1818E-C2 

4. 3561 E-01 

8. 11706-01 

7.C520E-C1 

2. 5335E-01 

1.16886-12 


SB AP 

1*00936-01 

1.0093E-01 

1. 0093E-01 

1.0093E-C1 

1.C093E-01 

1.00936-01 

1.00936-01 

1.00936-01 

1. 00936-01 


POPOGAM 

1*23466-02 

1.23466-02 

1.2346E-02 

1.2346E-02 

1.2346E-02 

1.23466-02 

1. 2346E-C2 

1.2346E-C2 

1.2346E-02 


PT/PTINF 

7.77C0E-01 

7,77006-Cl 

7.77C0E-C1 

7.77COE-C1 

7. 7700E-01 

7.77006-01 

7. 7700E-01 

7 ■ 77C06— 01 

7.77006-01 


PT 

8*46626*01 

8.46626*01 

8.4662E*01 

8 .4662 E*C1 

6. 46626*01 

8.46626*01 

8.46626*01 

E . 46626*01 

8. 4662 E *01 


HERNOUL 

-6.7175E-11 

7.83546-09 

1.2794E-08 

1.9943E-C9 -1.5192E-C8 

-8.07096-CB 

3. 22436-08 

2. 33B3F-C8 

-1.73 39E-08 


OVDZ 

-2.3260E-01 

-2.2756E-01 

-2.4628E-01 

-2.5687E-C1 -2.6212E-01 

-2.0704E-C1 

-2.16976-01 

-2. 3043E— 01 

-2.9962 E-Cl 


OPDZ 

1*53046-27 

4.7353E-C5 

1.1011E-C4 

1.2971E-C5 

7.2349E-C3 

1. 1250E-02 

4.9221 E-03 

1 .OCC 76-03 

1.C676E-26 


PP 

-2.1038E-15 

2.147CE-C2 

4.2647E-02 

-5.9851E-C2 -2. 9299E-C1 

-2.4071E-01 

-3. 46976-02 

e .04C66-04 

-2.5356 E-15 


UP 

-1.30B1E-13 

-2.22376-02 

-2. 9910E-02 

8.2664E-C3 

1.60246-01 

2.72666-01 

2.2767E-01 

1.13266-01 

-3. 7501E-1 3 


HP 

-4,81456-01 

-4.00166-01 

4.3141E-01 

1. 671 7E *C0 2.4B49E*00 

H INCH ARC LIRE ZETA LIMIT 

1.0715E*00 

-1.7635E*0C 

-2.34306*00 

-1.8242£*C0 


U 

PMO 

S 

PORCGAM 

UC 

VC 

HC 

VX 

VV 

VZ 

PT/PTINF 

2.30246* 

CO 2* 6097E *0C 

9.11426-02 

1.2226E-02 

2 .28966 *0C 2.4223E-01 

LEEHAPD LINE ZEtA LIMIT 

4. 15466-16 

0. 

-2.42236-01 

2.28966*00 

7.962*6-01 

U 

RHO 

S 

PORCGAM 

UC 

VC 

WC 

vx 

VV 

VZ , 

PT/PTINF 

2.3496E* 

00 1.27306*00 

7,01686-04 

1. 1169E-02 

2.3366E*0C 2.4720E-01 

FCPCE CC EF F ICIENTS 

1.64076-11 

-2.87586-11 

2.47206-01 

2.33666*00 

“9.90256-01 


CZ* 4 . 6 2 7 26 810E-02 CY=. 1 . 865050 24E-0 1 CC* 5.917CB934E-02 CL- 1. 8202 281 8E-01 
VB«» -3,00749746E-02 zeAR = 6.666666676-01 CM- -1. 257282626-01 
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Explanatory Notes 

Some input and auxiliary parameters. Only one line is used in this preliminary 
calculation for the^zero -incidenc e circular cone . 

Computed values for first pivotal integration. 

Change in shock shape. 

New shock shape and computed values for second pivotal integration. 

Input quantities, auxiliary quantities, and secondary quantities, beginning on a new 
page, for converged solution of circular cone at zero incidence. 

Zeta print block at cone surface for circular cone at zero incidence. 

Windward-line and leeward-line zeta limits or circular cone at zero incidence. 

Repetition of input quantities, auxiliary quantities, and secondary quantities for 
circular cone at zero incidence. At this stage, the program takes the 77 -value 
just obtained from the N = 1 calculation and assigns it at all the lines. The 
problem is now reintegrated, using the full program logic, cross derivatives, 
and so on; of course, the shock shape satisfies the convergence criterion on the 
first integration. 

Summary print block for circular cone at zero incidence. 

Arc length and body coordinates at each of the lines. 

Repetition of zeta print block at cone surface for circular cone at zero incidence 

Repetition of windward-line and leeward-line zeta limits for circular cone at zero 
incidence. 

Force and moment coefficients together with center-of-pressure location. 

Input quantities, auxiliary quantities, and secondary quantities for T = 0.95 

(PARAM + DPRAM1). The rjg-values from the zero-incidence circular cone are 
used to start the iteration for the zero -incidence elliptic cone with T = 0.95. 

Input values of tj s from converged circular cone at zero incidence and computed 
values from first pivotal integration. 

Change in shock shape. 
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New shock shape and computed values for second pivotal integration. 

Input quantities, auxiliary quantities, and secondary quantities, beginning on a new 
page, for converged solution of elliptic cone with T = 0.95. 

Summary print block for elliptic cone with T = 0.95. 

Arc length and body coordinates at each line for elliptic cone with T = 0.95. 

Zeta print block at cone surface for elliptic cone with T = 0.95. 

Windward-line and leeward-line zeta limits on elliptic cone with T = 0.95. 

Force and moment coefficients together with center-of -pressure location for 
elliptic cone with T = 0.95. 
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